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8AIIAI 

£ IS B BT9 21 Xll1*JAIi*EH0il df^ Sfltt.S BEH 0il£ai2| Oil£dl*y UEHJ B2£, 

£ 2a LHXI £ 2cb B "»B2| Xjl 1 ^ AliiEHOil g^g fihEfll Dil££|2| S^S ggSfb BSE. 

£ 3a LHXI £ 3eb B ^ V S2| H1 1 «| A| 9 EH Oil (HE Bflttg »E»I 0HS£|2| 01IE£|^2| UEI 
yj g^£ t 

£ 4b B ttasj Xii2^A|§EH0il 0JS g*li k g &EH Dil£d|2J 0||S£l«l UE*y± BS£. 

£ 5a g £ 5bb B »82J HI24I A| g EHOil IfS BAttS «h SE xfl 0il£d|2| £»g iS6ffe B££. 

£ 6a LHXI £ 6gb B V92I XII2AI A| 1 EHOil WE g^g &SXII 0ii££|2J 0j|£di*J2| UQ 
yj BB E. 

£ 7S B X1l4^A|§EH0il d>S BWttg BJ£» 0il£d|2J Oj|£dl^ 951 UEft« BBE, 

£ 8a ffi £ 8bb B B82| HI4*J AlgEHOII OB SflBS H*£*ll Oil££|£J gstS ^§6fb BSE, 

£ 9b B ^S2J HI5^A|gEH0il djfi Bflttg 0j|£dl2j ^SSj^S 7£6hb MOS ^^XI^EH2] 7£M 
UEftH BBE. 

£ 10a LHXI £ lOgb £ 92] MOS M2!XI5Ei2j X1I5SSM UEiyj BBE. 

£ 1 lab B tt a 21 ai6«AI8EH0il O^ »£XIP|2!S»0I| &XHS! Sflttg ShEfll 0il££|2j OIIEeia 75 
ft UEItU BBE. 

£ llbfc B BT 8 21 XII6*JA|gEH0ll OM BEHPI2SSM0II BXHS BEHI 01l££|2| Oil££l^ 751 

UEI-fcH B2£. 

£ 12a % £ 12bb B ^S^J Xj|6^A|gEH0il Q}§ gfl&^ BEXII 0il£dl2i ggo>b Ef^E. 

£ 13a LHXI £ 13ifc B ^82J X1I6^ AlgEHOil 0>E g«»^ BJEXII 0il£d|2J 0IIEei«2| Xil5g§S U& 
yj BS£. 

£ 14a LUX! £ 141b B £Jg2| X||6^ A| gEHOil flBS KE«I 0il£E|2^ 0il£dl^2j XII5g§e UEft« 

1 
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BSE. 

E 15ab B ^§51 «l7^A|gEH0ll CO^ S>£XIP|2jS»0|| &XHS gflgJS BJEXII 0H2d|2J OilE£l*J 
M UE>tH BSE. 

E 15b^ B gg2| XII 7*JA| gEHOil (HE »£»3|2JSM0II &XHE1 ^Efll OilSdlSJ US&IM ^51 

UEItH BSE. 

£ 16a LHXi E 16fe B g= k g2J H7« AlgEHOil 0>^ g*ISS B£fl 0il££|2J Oil£d|*J2| XIIS3SB UEI 
yj BSE, 

E 17a UiXI E 17ite B Vg2| XII7« AlgEHOil CD^ fltfg S*£fll OiiE£|2J 0II££I«2| UE}\* 
BSE. 

E 188 & V92I XH8*yA|gEH0il CTJ^ gSlgJg ^£ij| Oil£a|2J OiiEdlg UQtH BSE. 

E 19a St E 19b^ £ tt92| XII8^A|gEH0il CTi^ gflSg tf£X|| Oil S £12] 82*8 ^gofb BSE. 

E 20a LHXI E 20fe B VS2| XH8*J AlgEHOil 0>g 891 ttg BEfl DilE£|2] Oil£E|*J2] 15g§I LfEl 
lh BSE. 

e 218 b 01921 a 9^ ai« eh oil ids mm^g e*£»i oiisaisi oiieai^ u&t« bse. 

E 22a LHXI E 22fe B »g2| X1!9*J Al g EHOil CEfg 8*1 Wg BE38 Ofl£E|2J Oil££|*J2J J9IS898 UEf 
yj BSE. 

E 238 B 88 2| XIIIO^AIgEHOfl g*!8S B*£» 0il££|2J OilSdl^ UE}yi BSE. 

E 24a ^ E 24bfe B 88 2| XI1 1 0*J A| g EH Oil CTiM 8*1 ltd BEfl DilE£|2J S^rS ^SSffe BSE. 

E 25a LHXI E 25ife B 882| XillOiy AlgEHOil OJS 8*183 BJE» Oil££|2J 0I|E£IS2| Xil£g§§ U 
Ely! BSE. 

E 268 B 8S2J XIII 1*J AlgEHOil d>g 8*184 SJSHI OilSd|2] OilSdl^ UBfcS BSE. 

E 27a UiXI E 27fe B 8821 XI1 1 1 8 A| g EH Oil CD^ 8*1 83 B£» OilS£|2J OilE£l^2J X||2E§g§ U 
aa BSE. 

E 288 B 88 2| Xil 12^ AlgEHOil 0>E 8*183 »£»| Oil£d|2J OilEdl^ UEftH BSE. 

E 29a UiXI E 29fe B 8921 Xil12*J AlgEHOil OJB 8*183 EJ£»| DilS£|2J Oi[S£|^2| «|5g§§ U 
Elt« BSE. 

E 308 B 89 2| XH13^A|gEH0il 0}^ 8*183 BJEfll OilSd|2i 0||£d|*J UEiyi BSE. 

E 31a S E 31 ng MOS M^XI^Ei^ B 892] H1 1 38 A| 8 EH Oil d}§ 8*183 8*£« OilE£i 
2] e^S ^«6fb BSE. 

E 32a §y E 32b^ pg MOS egjjxi B 892| JH1 1 38 A| gEHOil d>M 3*183 WE HI OilEai 
2] 548 £§6f^ BSE. 

E 338 B 882] Xil13^A|gEH0il D>E S«V4 SEfl OilS£|2| OilSEI^3f SWS >ilO|e^ £ g at 
MOS M^XI^£i2J UEiyi BSE. 

E 34^ B ^S2| AM 4^ A| gEHOil (HE «9ltta WEXII Oil££|2i OilSdl^ UEfyj BSE. 

E 35fe B It89 HI14^A|gEH0il WB g^l^S KEXII HS£|2| OilSdl^Uf S&eh >i!0IM^5B 
MOS M§«Xl^a2J ^51 UEiyj BSEOICf. 



^S2j ^ AH | ^ 



^SOI ^1^ S U B0^2J gEH^I^ 

B Kg8 S^I^E^ J\m-±?iD\ ! B& m$\^& ^EHPI^SXI * 3 XIIS^S. H^E^ ^l^-=^^F 

tee flvfl BEfli^iaisa n assa. a mmva »Ea^isis«i» «va efsa^ifiisxii §^ 
s^roii sffl» bie«pis!sxi as n xiis&soii as 501a. 

^2H2J EEPROM(Electrically Erasable and Programmable Read Only Memory) §2| OiiSEIOilAH 
^. 1JH2I flIOII Dc 2^H2J S^IXjM ^^a K E^AM. UH2J ^0i| 1UIM^2] iSf 3|2J»Q 01 Oil CHoH Oil 2 
dl H^ESIM flffl. 1M2I fljOII 4^H 0I6T2I i^l S3, 2blM^ 01 #21 SSI 13H2J ^Oil D\™6\ 

te 51*01 UIBEICH aCKM. 8auer et al.. ISSCC95. p. 132). 32HU. 01 D\^m M&o\D\ ?i6HAib. S^lxl 

aasi sive hi oi. a»»a»si ^ v 8 ss>B2j s«e sxi. ch^oi sen 014*21 astsxi <ygi^oi q^? 

ECl. m&M. 01 ^I^OilAi^ ^Xil^fe ^EAI §8H2f §§SI 2JQ. E. 01 ^1^8 Xili4= 

§01 ^Cf2 EHIE HO. 01 HH^Oil. 2oH Mdl^jE^ Q a s^oj ^| XI Off ^5j^o^ Mi u)fi 
B2J §S§ ^l^5f^ S^P^S^h AHe^il HIBEIOH HQ(B. Eitan et al. IEOM96. p. 169. Fig 6). E. 323* 8 
Af» ^ ,: ?3S^Ai B ^gXrOil 2J 5H >ilOI^S^2J *«0i| 2 6^5|§i ^xlo^ ^S^h '01 S Oil XilBEIOi 2i 
□ (□1^ sai«l^ XII4.881.108S). D£iU. 31 XJI5SS8 CHBSI 20IH. E ^yg^2j 
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aioigE mmx\ son o\tt sapf °±o. 

»B. *^a AI^S S S (system on chip)2J Q^^^& S^l^o^ 3|^.±}nifee> g$|g>g OHEdia 

n^£^ fl^a oiieaie ss^a sgoii aea sq:^ is own aa. &8i. eeprom 

oi u M2Hai aieai ea ^^>iioiez?^g ^ a«ttg oiisaia n^ts^ttefi aoim° f ram^ eai 
vi_sia e^o> sssm si ci. nsxia. soia doiui^ ram a oiiedi^B Msia ^eh^j 
^£sm cue 6i »ssh 3xf§! an sjd. 01 ohsoii. ^s^ioi^g stiirg onsaia aoim 

RAMM gXHo^n o\&. 3 CHI S El ^ ?52J »0I3¥EI ai£HSAH^J ^SSfSin. 0^3S§4£ 
gOIED. 0>£fAi. 3 £XH&2| Xll^dlgOi is£ 52£ £iCH tHgJCI. 

^S?3ilOIMga gflgrg 0il2ai2J OilEdl^ ^51 0188(01 aO|LH°J RAM2J OilSdl^M ^§!8>a. 

ggsfOil 2JSH Xil^H^Ail^ B^alSJCH Xil^dlgM HSShfe >lg ^f^ofa. 3 g§2}2 

CHlSai ^CHIAHfe CfOILHO! RAM a sggi 2^|a§ g&8t^ 301 3^ma. 



s*EflPie<gaa =?^m aiss^ zim m*\2.g. &a. 

B BtSSI ^38. ZhBff ai£5£AII£S ^4= dlM^a §51 3|S!»fc BESPIT Sa« 
H!55^ gfltfg BESPI^Saa ai£^2 8 ai38tte 3S0ICK 

b asa ch^ a§ eie^ m^H^Aii^:^ 331303 i\m'±nn : B& wis 2.121 

pi* 91 »g oiisdis saie &hs*iPi^§raa ai£»BB aiss^ 5101a. 



* ^8 

s^g &S8PI ?joH B ^g£| aimSS. ^Ejg|3|»o| ^akoii JloiMsgcug OH 3H oW AH dHxIS 
aiUIOIMa^j*. HM^IOie^^oi ^^Ah^j m xl El B8^S|B. ai1IHI0|ea = o| s^Ahoji 2o^5|§i 
QUHSHAH tJHxIS HI2^I0I^S^ a!. HI I ^ilOI^S^Hf Xil2^IO!^S^M 2^1^^^ ^CH 

g Xil2^§8. ei£^|P|&2J ^S^Oil dHxl9 X11 1 , Xil2 S XII3^^°^^ OI^CH^I ^lOIM^S^^, 

ai2aa^2i &^oii «hxis a 8^*8 «. PiioiM^sei^oii ohxi^ ^loi^a^g ^che ^uia^ 
s ysapiajsae! §01 a. 

« ^ K S2| Xil3^§8. S«tt^ B*E»P|2!S»» BE»PI2!S»« SWiSfe BJEMPISjSas. S 

SiEXIPieiSxIfe y£jypi&2j ^S^CHI bHxIS Hllo^gas,^. J3I16^^2^2J g&2] ^}¥Oil 

hhxiej Hiigaaast. xiiio^^a°i2j b^hi ^^oii hhxi^i xinas^sis. ansaaaof ae anasj 
^3g2i ^¥011 «hxi© aii^^aaot as. ai^aastsi yvoii hhxi^ an^ioi^a^e ^chse ^b\8\ 
n. ^i^s ^ex^i^^xi^ si-Exipiesi ^a^oii dHxis aigaaa^a xhs^ oi^ota ai28i- 

^¥Oii hhxo ana8h*si89 xm^ oi^ch^i ai2as^ss8. ai2o^aa9»- * a^as^sjgsi 
&^ou hhxiei an^^aaei^ 8g xug^ oi^chs ai2^^aasi §y, ai2^^aasfsi y^oii hhxis 

ai2^IOI^s^M ^ICH£ 

fttta s^ExiPi^gxi^ bjespibsi ^a^oii dHxis ai 1 swaaoia. »ii8waaa*2i sssi &^o\\ 
bHxiQ ansaaaoi. answaa^a &¥oii hhxis anas^sjs, angaaasi % an a si- 
^^i§2i ^¥oii oHxis an^^aast ^. an^^aa^si ^voii uhxis an?iiotMa^§ ^che ^bio( 
n. ^e^pi^sxi^ tfEapiea ^a^oii uhxis ^^ga^nf. ^eiaa^^oii ohxis anast 
^^e^ xhs^ oi^cna ai2B8F*si8. ai238F*ai8«oii dHxiQ ai2^¥^a^ k. ai2^^aa 
af^oii bHxis ai2^iioies^s ^q^^ ^aieQ. 

s araa ais^ss. aEapiea ^aaoii ohxie! ^(db)^ e^ s(ofl)^a. e^ q^i s^a^ 
KEflPisa ^a^oii dHxiEi an. ai2 §y x-n3iaai^^ oi^oia Piioi^^a^. ai2^a^a e^oii m 
as asF^^e as. ^oi^^a^^oii hhxi^ >iioiMa=g 5joiE ^uimb asapi^saa 
soiq. 

b ^§2i ai6^s8. ^E^piea ^a^o« hhxi^i Eb s?2f, e^ q?i sastb ^e^i 
piea ^a^oii was an » ai2aaQi^^ oi^cna PiioiMia^. an * ai2ia^ v a akoichi unaa 
asf^g as. Piioieg^ovAfon y H xig ^ioims^s ^che ^disf^ g«»a ejEapisjsaa aoi 
a. 

b issi ai7^s8. Bsai^iea ^a^oii ^loi^iaQim oh^Hohah mas ^loiMa^nf. ^loiMa^a 
B¥oii uas ai. Q^oii m&^m oh phshah ohxis as^^e^ ^che ?bi»a, a»«q«8 xh 
vg S « qj a.^. E3 |oi S «oj otaoj ^ « on BHaa^ ^sxiPi^saa soia. 

(^AI^EH) 

0I6K Eam ^2E8^0l B ^g2| ^AlgEHS ^SShCI. Olofa Eaa PIXHOil °10\M. mm Efe SAh& ^ 

mout: mm e^ ^af^ gom °ia. aa. Eas s^^a 220m. ^^ia saa^aa bpii. ^ 
§21 ^121 dis §8 e^^a soil ^asHo^ §}a. a>eHH. ^xii^a ^jhiu 01 sf 
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21 8^8*01 BBSHOt £ 20IQ. SE. EE 4JS2J0II 2! 01 AH E AH£2J xl4*2| a^lU UISOI ^ 

soi sgaoi °ies g^oia. 

XHI^JAIgEH 

E IS B tfBS fl|1«A|9EH0n CDE 8*1 ttg B£» Oil£d|2J Oil2£l^ ueitf SBEOIQ. 01 

Oil 2 £1 MS ng MOS MSiXI^EHS ?«SCh B ttBS XII 1 ^ A| g EH Oil (HE g*1SJg BE XII OilS£l£j Oil 
S£l« ^ESOIIAH^. pg ^E»Pie(1)2| £2011 3I01^§2^(2)§ QPH8H/H XI1 1 3101 ^ 2 =U3)0I gxia 
H, H1 1 3101^2^(3)21 8«B0llte a8f3?3g(4; 4a.4b)0l gxl£JCh 01 S»^5!S(4)S SJS^S » 

2i2. XIII SOI ai6}»et(5). XII280I 83*31(6). HI3S0I XII26*3}e|(7)2£ ^^ECf, H*0|, 
38(4)21 g^Ollfe UI23l0|e S ^( 8 )0l «XIBCh aa«aia(4)2l ^2011^ >^IEI|0|/d(side wall 

spacer: 9V\ g»£IH. 01 ^OilOl AH(9)21 S^Sj pg BEHPIBd )Oil£r xHyg^OII SoF^ Hg^i 

n't «&h8dO)j». 01 n"g *6h8dO)2| 214011 *l»8^ 2§£g^E2J n + g «6*SdU0l gx| 

ao. ai^oiea^o). asuaiaw). xii23ioiMa^(8) « n + g *&adi) zwai ssoii^ Eaa(i2) 

01 «*ISCh flnX0ISB^(3)j» Xil23IOIM2^(8)8 01 Ea8(12)M OIUHoHAH 22132^ a^SCL 

B XHI^'AlgEHOil CTiE g*|»« B£»l 01l2dl2| OUEEI*JS. ^^S^ * Eai&ge!8 Xig^i ' 

^221 n~g «f^8(10)a 2i^i^£2J n'g *6h8d1)2£ :?ggh LDO(Llghtly doped drain)^?5M 3 

ao. nam. aiMoiea=(3)2| o^ e0 n fe as^£is(4)oi g^sin. 01 2^21 28^^8(4)21 
a»flK6)oii ^xi^ axhsi s^oii orjaf ^21^ 2J3ixi2^2i ^si^e }|2<g£2j "oo". "or*. u io\ "11 "chi 

CH8AI&Q. CH«0|. 38^38(4)21 #^0|| XII23I0I ^2^(8)M g£8rI2. 01 XII 2511 01 M 2^(8)g XI1 131 
01^2^(3)011 23132^ S^82SM|. XH^S^2| XIIOH&e ^01 £31x12^ £^B2| 2XIS 801 8} Jl 
BO. 

CF80llte B tf82| XlllgAISEHOII CTfe S*l»« DII2£|2J e^Oll CWoW 2 2a LH XI E 2c M 82^01 
BO. 2 2afe 2148^8 ^Soffe CWtfg Oil 2 dl 21 BBEOIC}. E 2b^ ^88^8 SSolb s*ia 
a 0j|2d|2J &BE0ICK 2 2cfe £3)8^8 ^Sofb *8*lg*S Oil 2 dl 2J &SE0IO. 2 2 a Oil UEIldi Hf 
2f SOI. 0ilEdl*!2| JI^AIOiliff, 3101 M(G) Oil 2B8K-10V)a PJ^SrluU = Al CHI 2XHr 436^ 

s(4b)oii esaib 2ai°j(D)oii na^(-8v)e sumo*, esmxi &s ±^(s)s bxibo. 0121 sroi a 

St a xH^^aif(Channel Hot Electron) ?\ Jtfasm. Ol i2XPf S6^S|S(4b)2| gSfQ|(6)0l| 

s^i^a. a6^^a(4b)oii suae, a m^xi^eh2j aaiaaaoi ^^§^a. o«2£i*J2i 

S ^31x12^21 ^sl^m SXIg-ESW ^oHaD. ^^1^2^^, £ 2b0il U£>t« dh2f ^01. 3IOlM(G)0il 

a^(5v)s a^sm. §aichi =aie!(D)oii a^ov)g ei^ww. a*»2i xfm ^i^^moii 216H aneo. 

2. Dil2dl^21 2 2c CHI UEIbH dF2f ^01 3I0I^(G)0|| — 6V)m eiProrll. ^X£lfe 2oh^ 

3 e (4b) Oil eSolb 2ai2i(D)0il §ag, k (-9V)§ ej^rSrCN, 3 8r^5! S(4b)0II 5^9 S^M ^aSE^MI 

SoHsia. &m, ^xism °jt±z aoi. mos ^^xi^ei2j ^^(s)2f E2iiei(o)s cuse^ s 4^ an. 

il^2S ^^(S)2f 2ai2i(D)S mzmt= >10l Pr^SrD. (D-SI/H , ^^121 ^ S Oil 2i CH AH 2 , ^^(S)2f 2 

alien d)s mxiia^ 201 n^mo. 

DMOil^ B ^§21 XIII^AISEHOil CQ^ B^EXII 0il2d|2| Oil 2 dl^ 21 XHS^Sg E 3a UiXI 2 

3eM S5»« aaeo. eixi. 2 3aoii uEiyi b^2f aoi, pg efEai5iB(i)««i a&stoii 210H 25nmoj ^ 

0|e^^g^(2)g g^s^a. 0I01AH, pS BhEXII^IBd) SSOil LPCVO(Low Pressure Chemical Vapor 
Deposition) SOII 21 oH ng Efe pg I^Si £5^ 300nmOj m ^sy ^ r ^X|2J 2i^l 

a % OIIS^I^OII 21 5H HHEiy oFOj XH13IO|e2^(3)M 8SSO. 

agoii, 2 3boii u^yj w& aoi, 4:^:^^ §j Eaieis^s g^sf^ g«si P g ^e*oehi)2i 5^21 

3I0IM§2^(2)§ XII ^iS pg BJ£ffl^lB(1)a 900*0-1200^21 ^»B?l5lgOIIA| ^^SISFOj lOnmO] 
XII1<i^°l(5)# g^elD. 3SIH. ffl1tf»Q«5)4rOII LPCVDgOII 21 3H 10nm- lOOnmSj ™2}Qt(6)m Si ™ ol 
H. n 9- 900 'C 21 2^ CVOSOil 21 oH gsl^l(6) H^Oil 5nm §221 XII2^SfQ|(7)g SSSI 

D. 

OaOII. 2 3cCHI U&tH bh2f aOI. XII24J»aK7)4rOII OIISCH LPCVDSOII 215H 25-250nm §221 QMS£ 
dl^M SI2IB ^. RIE(Reactive Ion Etching)£OII 2|» 01 S« OIISM 88101. 01 ClgS^dl^^. XH1tf» 
^(5). S£f9J(6) §y Xil2ci^^(7)e 3M2J Q|^3MIB&hM XilX^o^Mi. ^^Oil XII 2511 01 §2^(8)1 a 
3h*2ja(4; 4a.4b)M XII13IOIMa^ ^2 Oil g^^Q. 

QgOII. 2 3d0il UEiyi ^01. Xig^MfeE2| n"§ «^e(10)B 8SBO. n'g *^8(10)B OIS^ 
gj^l^Oil 21 5H X^I13I0IM2^(3) 2o^^§(4)§ Of^B^ o^Oj ng i^ii ^EiSHI. 3 *2| ^Xidl 

on 21 oh m^mm sssf&E^Mi ggaa. 

aeoii. 2 3eo« uaa aoi. aa^^g(4)2i *«on ^iuioiahojs gae ^. ng^m^22i 
n'g ^^adua aaao. n + g «^adi)s ois^ej^i^oii 21 sh xjh 3101^2^(3). as^sia(4) s 

^ ^QJI0|AH(9)M D^3S of 01 ng g^il ^gJSHI. 3 ^21 ^ *i dl Oil 21 oH l$f§ 

assw g^sa. 

CieOil. pg ^2*05K1)21 2^011 CVOS 2^ ^ Hi EH S Oil 21 5H g^HI. EI&. goj Hgg^^ov 

s ll^sm. OICHAI pg B£»3IBd)8 §Sr^ e?1^lg0ilAH aMdlSSSMI m 1 3I0I IS^(3), 

2! 8(4). XII23IOIMa^(8) ^ n*g Sf^8(11) ZW2| SB Oil 2§§ S^^ei AhOI 2^ ?^£J^ 238(12) 

e aaao. 01 ow. xiii3ioiMa^(3) % ^123101^2^(8)^21 h§ss^£imoiesoi 

^£IS(bridging)8fE^. XI1 1 ^SfSf(5). S»o«6). »l2tf»^(7). ^ol S»Qt(6)2l Qf^JHI^ ^g£1CH 2is 
mQ.l\ £38(12) g^^. SJ\ 012121 S«0H 0|^g2J 2§§g^I XI|>i8FB. £ 1 Oil UEItf 
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0{|£ai*J S*gSC*. 

SB. £AI*= SrXI BHBe, £ 12] 0!l2aig =?£ SZ>aa^ ^^S(contact hole) £ 

dH£g£S§, DHAIWIOIfiiat- g^§§ §2] §^2| CMOS £xf 3Hxi £J§3a Bftttg 

OilSdl^OI 

g fl|1^A|gEH0{| S 6^ 2! S (4) 2] &^0il2 XH23I0I MS ^(8)01 gx|£|°£. 8>IIM8»2I 

XilCH ^01 BtfaCf. KB. e S= v 32| XII1*JA|gEH0{IAt = . 0il2ai*JM ng MOS MS!XI±EI£ ^£6r£r 

011 QioH BBttXia. Pg MOS egjX|±H£ ^ofb 3^a>2 Q*&^X|2| g;D}3r 20i£!Q. SE. OilSdl^ 

8 ldo^-em &xia. 22iia^£. chb Eaiej^seiE ^asia. 

39123X18 EH 

OMOilfer g VB2I Xil2^A|gEHM aaeo, 2 4£r g US 21 HI 23 A|g EH Oil CQE g*l*?g BJES 0112 

£121 Oiiee.1^ 951 UEItH BaEOICk 01 CHI2ai*Jg ng MOS M^XI^EH^ ^£SCh g ^g2| H|2 

^AlgEHOil CDE BWtfg 0il2ai2J Oliedlffl ^SOIIAtt. pg »£»3IB(1)2| saoii 

aii3iioieaaQKi3).B ophshah m^\o\E.m^i\A)o\ axis a. nam. xii2aioi eg a ^(14)21 ^boii 

ao^2JS(4a,4b)0| XII23IIOI Maaet(14) S! 2 8*^3 S(4a,4b)4 h 0il = HI 3 711 01 Ml a 0*(1 5) 

m mnmM ^101^2^(3)01 axisa. ^loi^a^O)^ *aonfe tf»oMi6)s dh^hshah 
^mioiAH(9)^f axiga. 01 ^ ±nuoi/H(9)si si^si ?m &£«i3ie(i)oiite xHys^oii ss^ xia^e 

^22| n"§ *6J8(10)a, 01 n"g 8(10)21 SJ^Oil ?lxlof^ :OM£M^22| «H*8(11)OI 3x1 
SO. aiOIMS^O) SE rTg «tfS(11) 2*2*21 SaOi|}= £38(12)01 BMSO. 

g ^S2i *ii23ai8ehoii mm mm^g »£»i oiiEat2j oiiEaigjs. ^^s^ si E2iias2*g xim^m 

^£2| rTg «N*8(10)j» H§£:M^22| n*g *^S(11)£S ^gsh LDD^£M 3±^I> HO. Ham. 

oi^a^oi aii»oieaaQMi3: »s). Bi2»oiMaao«i4; §a8) * Hi3MoieaaB*(i5; y§)o§ 

OI^CHS 38 5j§°42i ^gSH. ai2PII0ISaaoKl4)2| SB^OIIfe a8^38(4a.4b)0| ggSD. 0| 
23H2J aSr^8(4a.4b)0il SXrM ^^Sfll, 3 ^^EHi= (1) a or^ 8(4a.4b)0l 2^ aXrM ^^3^2 

axi as 41* eh. (2) as^^s(4a)aoi ax r s ^^mn 4> K £H, (3) a 8^ as S(4b)B0l axis 

12 3EH. (4) aor^38(4a.4b)0l 2^- aXrB ^3orI> ^ &EH2J 4JrX|2J ^EHB 4^ 01 
27H2J 3o^^8(4a,4b)0il ^XIS 3X^21 ^^011 dfdl- ^^1^ S3lxl2^2| ^sl^I ^l^|§S2| "00", 

"or 1 , n io\ "iron cHgAi^ja. £. 01 nisei a ^soiiah^ as^2!S(4a.4b)s xHys^ &^2i 9\^o\\ 

91X\81B^, xHyg^ g&¥2| S^l xl 2 2^ x|jyS^2J g^g^£a££ I§£J2, S6f^^8(4a,4b)2| 
£X^2J ^^^EHOil 2]sa^xi & v ba. (IfdfAH, aa^38(4a.4b)2| 2X^21 HI^^WI a e iif^^ (over- 
erase)^ ^xiaz. noil -oar ^^^oii Ji£j6rrf ^gm&. *^nmm&, eoi ^ ^ aa. £. 
^^s^iy- Eai as 2*^2i ^ioiMSE, v a2^ ^ xn m ^ 9io\ n<ya^2j ma^s ^2^1 0112 

dig ^Sif 4^ SACK S6r^^8(4a.4b)S CVDSOil 2J^ SSr^^^^OI ^ ^aiegSf^2S ^P^ol-a 
ICf. ^ai^SS^2| 0|&5|a 2orS^E?l01l 2XfM ^^^2^M1, or^ §a^2| °|§01| S»g ^^l 
0151S SSr^XI^^M 4- dHSOID. 2. *J£ieQJ. D§§^ai^^2^ ^^8Fa X^rS XII^S 

4- ho. q^oi. an^ioiMaast(i3). Hi3jioisaa9«i5)« aas^»oKSio 2 flt)a 2oh §221 gsi 
m ^aieg^a[(si 3 N 4 ^)£^ ^^ora. ^aie^sf^ &<y- ^^thpi- 4nm - n nm §22] cu&ai a fe ^ 
^loi^ia^e as s^i 4- 910. 011 a a ^aie<^§i^ s^jii:?* snmoj ^aiegfif^ v 2i 

^ v ¥^il^ 10nm §2012^, S| SQy (DT)^gj£ ^}|£iXI 8. h ^D. CD-SjAH . 3X r 2J ^S-^aS^AISI 2 

&oi xiasr^sioi oii2ai^2j oiAiiaaa o^uaj- aaa e^^x^sj oi«»e ao. 

g ^S2| XII 2*J Alii EH Ofl (Ha a^|^^ ^£^| 0il2a|2] 01l£ai*!0ilAH^, SI £ 211 a S ^ 21 ' LH S" 

^akoj s*ho^ €*^S(10)g ^ xl or 01 LOD^SM ^£6^ 2iXia. £aia^3S. DIB £2]ia : ? 
^ ±±<g2* SI 22iia^^g ^?^SH2 §Cf. ^I2^l0|eg2av( 14 )^ ^S^^S 4a-4b2i2] ^Xl 
or^ dK Ojl^Qi ^aie£hSf^££ ^^if 4^ 2iD. 2. m2D\\0\^m a S|( 14)011 2^211 ^^t^lf 
Ol§ora. XH^S^ g&2j S^S^^^M BtfAIV 4- HQ. S^£^££A1^. Ojl^Oi Ti0 2 . 
Ta 2 0 5 . Al 2 0 5 . PZT, SBT:>> HQ. 

CfgOil^ g ^g2| Xil2^A|gEH0il B«ttS 01l2ai2| e^Oil CHoH 2 5a SI 2 5bM a^ajot 

a. 2 5a^ j\mm^m ^ssib m^^ v ^ oii2ai2j aa2oia. 2 5b^ ^>ie^m ^ga^ 
oii2ai2] aa2oia. 2 saoii u£ft« «h2f aoi. miaeiasi* ^i^Aioiit. ^iioim(g)oii 7-sv §2. 
2aia(o)oii sv S2g a^rsf^. ^^(s)M axisa. 01a aoi a^§ a^sm. ffl«aa»(CHE) 

S aXrM 22liaS^^2J S or^^ 8(4b)0il ^Ei 8Q. ^^S^^2j 2 Sr^^ S(4a)0il SXrM ^^5hfe 
S^Oilfe. 22lia(D), ±^(S) 21^011 a^ror^ a^g ^OI2| S^2I H^ilora iC[. OII2ai^21 ± 

>1b 2 SbCHI UEiyi br2l ^01 >|IO|e(G)0il — 5V)S a^Sh2. Hf#aH ££3^(FN)tJ aya^S 

OlgoFOi ao^2|8(4a.4b)£S^£l SXfM '88HSQ-. £. ^101^2^(3)01 ^^2] 0fl2ai*J. 

CHI AH S^Oil^. 31 Oil 2 ai *] ^ ¥ E< ^AlOil &X\m 4- SIP. 01 3^, ^^(S). £2il 

a(D)s p§ B£»3iB(i)a §2?i^ ma so. £. esai^Bdja a?i2f^ asaaaa 

22iia(D)0ll 4:^(S)B ^ 2 ^(Floating) ^ ora. 22iia(D)^2| B8^S| 8(4b)a£S^Q a 

XH ^BSfe 512 ^^SrD. ^^(S)^2J a 5 r ^^ 8(4a)ei2£¥9 2XrM ^SS^ S^Oilb. ^^(S) 

oil §a°j§ a^rsm. £2iia(D)§ ¥^a?i^ a r a sa. 

oii2ai*J2i j\ms. oii£ai^'2j d^s^xis. FNan© oissjoi ®& ^2 21a. :hioi^(g)2* pg 

»£XIPIB(1) AJOIOII 10V §£i 210\6[H. FNa^^ S»fi 33^21 S(4a.4b)0H ^fflffCf. 01 S*. ^1 
0IM(G)^r SiSfb ^4^2J Oil 2 ai^ 011^ gAIOil aXffi ^gjg 4^ °iCf. 

£. 2AI£r or XI &^Xia. 0il2ai^2J ^^(S)2f 2211 a (D) ArOlM t§fe ^iS^§ SXIS£SMi 
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!S8H£!Ch E6^3S(4a.4b)2J ^^J^EHOil CEfdf Eai2]S^ E^atmg(XH^ aci@ 

±)0\ 359^ *m Olgo^b 20ID. 4i^(S). E2il2J(D)2J CHJ= = CHI bttOIOI >io*fe^fe a#aM«a 
SIXHS^I UEIUfe d§!8[S §Q. 28^25* S(4a.4b)2| 43HI2J ^SJ&EHOil 43H2J 

s^s^^^oi ^chxih. noil mat UH2i *Joii/d 2biM^2j §ai 3i^g 4- 21a. 

QeOil^ S tfgSJ «!2^A|g£HCHI Hj-E gfl»a S>£«l 0il£2.|2J OilSdl^Sj lili^Sl £ 6a UiXI £ 
6gM 828101 ttaetCt. 8IX-I, £ 6a0il UBfcH bh2* aoi. pg BEHPIBd) 2 2 Oil 2o^2^<*0| SfS 
ftjaiBasWa m*\o\0\ 10nm §£2J XHi^|0|^g3°ni3)M a«BD. SSt^SI^OI 
ohoj oiig Qi jVD(Jet-Vapor-Oeposition)SE^ 8BQ. JVDSOil OioliAH^, OJI^CH S2SB r T. 

P. Ma. IEEE Transactions on Electron Devices. Volume 45 Number 3. March 1998 p.680j CHI 2IXH£IOi Si 

D. J3l1^IO|ei3Q|(i3) CVDSOil 2J5H 4!£IS£hSfS, v 8 SJ^oFOI 5-10nm §£2] Xil2)il0|e§£ 
S|(14)§ gSBCf. OlOi/d. JVDgOll SJ6H S8*«»S!M0I Sf8 AlBiaaSWB S3o^ 10nm §£2J fl|3 
M0|e«ao«15)« aBBCt. 

DsOil, E 6b0il UBtH fctta aOI. pg BEa^lBd) 22011 LPCVDSOil 2J6H nt* Efe pg i^if £n 
B 50-250nm §£2J Cl^g^'dl^M SI3B m. 3! Oil £21 £011 2J3H DHEj^o^ ^101^2^(3) 

§ BBBa. OICHAH, ^I0IM2^(3)M Df^BS S[0\ 9i Eai|0]S^g gS8ffe S^2J «V£ 

allied )si 392] anpiioi.saaof(i3). ai23noieaaoKi4) u xii3>iioiEaa2td5)g ipisa^Hs 

E£*0l Oil£(dry etching: £aj oilSJBO. 

osoii. e 6c oil uEiy bh2f aoi. aa^^e sag ?ib bzki7)b bbbck 01 sad7)s xih^ioi^ 
a a aid 3) aaaioieaa^dsjsaE xii23iioieaeQJd4)a oiis^e^ e oiis^s oiswot xrai 

01^88^14)3 B¥§ <Miw^o^ o||E 0j| £ (wet etching: ^ OilS)& v ESAM BBSO. S ^g2| XII 2 
^ A| § EH Oil AH ^, XII13IIO|eaaQ«13) SI HI35IIOI M ia^(15)M gaiSSSW^S ^oHl, Xil2>ilOI^' 
a^(14)§ £JdlE^§^2S ?^5f2 VL2.Bg., OH£o«o^AH^ OH^CH §<L^IM Olgsha fa. E. 2 
8}*3)S agg ¥IB S2M17JS. OilS^M 0I8B SUM OilS 2 CH^OII HFJ^B 9SB ^±b Olgsv s 
2*201- EdfOI Oil^Jgo^ 9«8H£ §D. 

Q80II. E 6d0il UEfH aoi. pS ySEflPIEKU SaOll' LPCVOSOII 2ISH a ^01 

mm^(i8)m ss^sis s^(i7)oi ^ssi oh^iqe^ ssikq. nam. e 6eoii u&yi b r 

a aoi. pm a£«i^ie(i) ^aoii choh rieoii ©is oi^^ oiise smoi ss^^^oi ^ 

2*°^ S6F^^e(4a,4b)e g^^D. 

□ MOIL E 6f0il USa bF2f aoi. pi eJEXIPIBd) SSOil 6h»QKl6)» ia^.?, I-iM^M^E^ n"S 

^##dom.s&£o. n"s m&m^o)s oib^ej^i^oii °\m ^ioi^^^ojm o^b^ mot nm m$ 
mm ^sjshi, n ^ x-\ ai chi 21 sh m^mm ss^a, 

asoii. e 60011 u&yi b^a ^01, Tioisa^oia ^^oii ^ ^iaioiAH(9)s hs^m^esi 

n*8 a«»0. n + S «te*«d1)S OI^^Ei^l^OII 2J5H ^101^3^(3) S ^ Oil 01 AH (9) M 

Qf^as si-oi n § m^mm ^ssq, zi ^ xh ai chi hish ^sj^ m^mrn essfso^Mi ss&a. 

CfMOil, pi ^E^I2ie(1)2| 2^ Oil CVDS Efe ^H-iEi^Oil 2I6H g^H]. El&. 3»e so] jigg^^ov 
e SJ^oHI, OICHAH pg ^EX-OSKUM IS^ S?l2lgO||AH ^xHEI^E^AM ^101^2^(3) Qi n *g ^ai- 

8(11) 2tzfg.fiaoii usse^^iaiMoiE^ ^^s^ es^(i2)m aaeo. £asd2) m\ 
oisisj s^oii oi^esi 2§§i^i xii^ma. e 4011 uEfyj oiieai^ ^^s^i- ^§a. 

^S, EAlb mil &?£X\°}, E 42J OilEdl^ §^ia°4 gSS§, gS|§i dH<^ 

flHAIbilOI^QI i^ii e^J g^oj CMOS «ISS§§ $:Xt 7\M mm^21 SWmg OilEdl^OI 

01 2J- BOI B «g2| X1l2^Aia£H0ilAH^, 2 of^2j-S(4a.4b)S ^IOIM2^(3)2J °JB£J OFEH^Oil Xh^ISi^ 
5|E^ ISI' ^ 2iQ. CEi-dfAH. M§HJI^E|2i ^lOI^^'OI »»a 0IAII5f^ ^sof^il gCf. 30II CEffif. 
□iS^. H^E2J §?|^^ &>EX|| OilEdlM Xil5^ ^ 2iQ. E. bl^goj ggn2j tdl JHohOi D\9\ 

e^aaoi qi^^s^ asa ousdis Aies ^ ao. 

E, Sor^^^(4a.4b)2J XH^^OI S82| =g XI1 1 511 01 Mga^ v (13) » XII3^I0IM1 aot(1 5) HI- Xil2?ilOIM 

aae«i4)a oiis^Exi sj oiigAiaa sioii 2jsh sois^i xiioia 4= ao. noil 

S6^2!S(4a.4b)e CHS2§ UHflS ^ 21 CK 332. a8^2«S(4a.4b)S XII 2 511 01 §12Q|( 14)011 2I6H 

a^i^o^ ^ssi asf«sis(4a.4b)sa yt^es sjchuxi a^a. h^oi. 

2 6^^e(4a.4b)^ E3I°!^2*, ^iOIM2^(3) 54 xHyg^E^^Ei, XI1 1^3^(13). 

H3aaoKi5) * 6t»aKi6)oii 2joH iasiE^, as^xi^soi ^^a- swtta ^esi oiisas 

XIISB 4- aa. S3^S!S(4a.4b)S >ilOIM2^(3)°] Ef^^^EH XHyg^ ^82g SXHSFOi 1^£I2. 
ao^^!S(4a.4b) §21 XH^S^^2| ^^2J B8^S)^EH0II ©df Oisaiaa >i2J l§m 

a. tn^Ai, oi ^^2i ^loie^oi sffsi ^ois bjowxi ^^oha. sq dims bse» ansa 

sxiis^^sia. 

H*6l. ^^3E^ Btfa CMOSSSE^ §01 6^1 ^S^^6^S. ^IS2J Xj|^2>o]M AFg^OI X-iblgo 

s asa oiisais xiisif 4^ aa. 

XiI3^A|^EH 

CieOil^ S ^S2| Xjl3^A|«EHM «gffQ. S Sfga XII3^A|gEH^. £ 4011 UE>yj Xil2^ A| g EH CHI 2iOH 
AH. XII1}||0IMgaQfd3)§ tf£IS6J»Of. XII23H10I €38^(14)9 «aiaS»Qt. BI35|IO|eaas«15)a ^ 
£IS6f»S*2S MSB 210ICK OloK e VBSI XH3^A|gEH0l| OS Kfftt^ BEfll 0il£ai2| 0IIEai^2| 
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HI2SSS8, E 6a LH XI E 6cS &2So>0* gg^D. 

b ^S2j xn3^AiaEHoii s9ittg oiiedisj onsaias. an p« behpiskDs ^<L>**m 

0\ 10nm jfl t j|| 0 | e ^ £ 4(13)8 g^ffD. XIII 31101 e g£°J(l3) g&^, JVOSdl 21 » Sof^^j^ 

^01 *j£IBaS*4S SJ3S101 5-10™ §£2|. Xfll2^]0| M ga4(14)g gS§>Q. 0\O\M. CVD^Oil 

2J3H 8£IStf848 sm*\0\ 10nm *j£oj HI331IOI 8 g £ Qf( j 5 )s 8a BCK£ 6a 

QMOil. pg EJEXIPIEK1) SaOil LPCVO^Oil 2J6H ng SE^ pg g^il EH§»- 50-250nm §£oj D ^ 

§4i£iS4a s^e *. e^ji^ as oiispi^chi 2isn nHEiysioi 31101^2^(3)^ aaeo. oiouh. 3«oi 

§2^(3)1 Df^3§ 6\<X ±±<g^ E&ieiS^M SS8hfe g42j pg ttE»PI»(1)2| Ha2] H1 1 3il 
OI8ga4(13). HI23M0IMaa4(14) a HI33ilOIM^a4(15)^ XPISS^oS E£fOI «IS»CKE 6b a 

CieOil, pg BEXPIBtUB S£h»8W pg BEHPIEKD ^ ^ CHI gfg 8aa6*»Qf8 SS^Q. 3 
3 8*^3 8 g^M ?i£ S2H17)S 8«»D. 01 S8t«S!8 ggg §2H17)§ H1 1 3j|0i^ga4(13) 

a xn35iioieaas}(i5)£aE Hi23noiega4d4)2i oiis^e^ e oiis^M oigoFoi 

«2»0ISaa0Kl4)2| B¥l o||e OHSeTESW SS^Q. B 8821 XII3^ AISEHOIIAHfe. 

aii3noieaao«i3) * Hi33uoi8ga4d5)g aas^aoias ?a§m. Hi23iioiMga4(i4)§ ^ai 

5iM2§ ^£6^3 S!£E^. CHIS^o^AHfe Ojl^CH a<L^I§ Olgo^a ^Ch ^£l^gs*4(14)g g 
^sIxHdlOil 2JoHAHfe X <M-5f£iXI 8JO£S. HI23II0I S a a 421 ^aOilfe ttsf4E ggSXI 3*3, 01 OH 
^Oil 011321 £^£!0I ^9D(£ 6c ££). E, 5I6^^§ gg^ flff §2Ml7)g. Oi|£J°»M 0|g§> SIM 

oiiss cud oil cf*D\±m i\±m oigg* §d>£Or Edfoi chiss^^ g^oHE §ci. 3 g§ 

S HI2^A|gEH2f §»8Ha. 
HI4^A|gEH 

DMOilfe B 8g2| HI4^A|gEH§ 8S&CK £ 78 g 8821 HI4*J A| g EHOil (IfM 89] 8S &E»I CHI S 

ai2i oiisai^ uaa eaEoia. b 88 21 hi4^ai*eh^, ous^gis pg mos mhxi^eis. 
a& oil oi a. e 7011 UE*t« d r 2f aoi, b tt82i hk^aisehchi cag oiisai^ oiisai^ ^^soii 

M±z, ng &EXIPie(19)2| £2 Oil H1 1 aiOIMaa 4(13)8 OH DW 6H AH HI2^ilOI §i a 4(1 4)01 tfXISQ. 3 
Z\H, MI23IIO|saaoM 14)21 g^&Oilfe a8«Sia(4a.4b)0l ggQCh HI2>ilO|Eg^°|(14) §a 2S^5| 
8(4a.4b)6K)«fe I-il3>ilO|Mi^^(15)^ OH 5H AH W\ ^2^(3)01 ^Xt^a. ^|0|e S ^(3)oj ^^oilfe 
94(16)8 0H3H5HAH ^ Oil 01 AH (9) ^1- ^xl£JH. 01 ^ ±B0\ AH(9)2j 8t¥S| n ^ &EXI^ie(19)0Hb 

XHyS^Oil go^ Xi§^8fe£2| p"g »^S(20)3f ( 01 ^^S(20)2j 2]^ Oil ^xlohfe il^i^£ 
oj p + § *^S(21)0I ^XISD. ^101^2^(3) » P + ^ *«S(21) 4^2J Saoil^ £38(12)01 *jx!9 

a. 

CfMOil^ B ^S2| JQI44AISEH0II ®m 891 tt^ OilSdlSJ g^Oil QioH £ 8a SI E 8bS &3E6h0j 

Q. £ 8afe ^l^e^M ^gofb 891 OilE£l2] e^EOID. E 8bfe ^^g^M ^Sofb g9lfeS 

oiisaisj E+aEoia. e 8aoii uaa ui-s* aoi. oii£ai^2i ^i^aichi^. >iiois(G)oji sv as, saa(D) 
oil -sv §£§ 44 e!3f»2, ±±(s)m ^^a?is so. 0121- ^oi sem a^wn. aEa ^i 
a2j s xi- oil Eaias4 e^2j 2^1^ oiiuxie g^s^oi £aias^^°i a6^^e(4b)E^ &xim 

^^g«^2J 2Sf^^8(4a)0il 2XfM ^S6^ S^Oil^, £31^(0). ^^(S) 44011 a^FS^ 2^ 
§ ^^121- bjq?a SCL »B. Oil££l^2i E 8bOII UEiyi bh£f ^01 >ilO|^(G)Oil ¥S2K — 5V)M 

a^oHl, FN3#M OlgofOI ao^^e(4a.4b)E^^£i ^#^E^M1 fSSHSD. £, 3ilOI^(G)^F 

^^21 OilEEI^OifAH g^SJH ?lt= S^Oil^, 31 OilSdl^^¥9 §AIOil SXfl »88 4^ 01 S 

^. ^^(S) U Eaia(D)S n§ KEai5IB(19)a ^8 2hCh 

01IEdl^2J 5|sg f a ^goj HI2^AlgEH2J S^2f ^01 Xli^^^XfM OlgSFOj g6^ SOI ^^ofCf. 
01 S^, PilOI^(G)OII -2.5V §£, Eaia(D)«| -5V 2£§ 44 a^^ofH. 4:^:(S)M SXI&D. 0I» SOI 

a^om. jmy^axf^ sxfm £aias^^2i as^^s(4b)o^ ^gjgha. ^e, 4:^s^^2j 

SS^^e(4a)0il SXfM SFfe -S^OIIte. Eaia(D), ±±(S) 44011 ei^fof^ m^ima ta. 

e. eai^ stxi s^^xia. oiisai^sj ^^(s)2i Eaia(D) Mo\m = i sxi&esmi 

^oWEC}. So^S|S(4a.4b)2J ^^^EHOil OQ-ei ^^g^. EaiaS^ E^2J S^S^^^(JCH^ 

^)oi a££i^r 5§ oigrn^ 3101a. ^^(S). Eaia(D)2j o\± ^oii dmioi^s^^f^ 2#s^^^2j 

HXI 8^1 UE}Lfb ^^oFa SO. £!8^2!S(4a.4b)2J 4^^X12] ^ ^ ^ EH Oil 4;H2j OB 

SWS^^^OI ^OiXIH, 3011 ID a 13H2I ^ CHI AH 2dl^B2| §S1 ^I4» 4 2iCf. 

HI5^A|gEH 

aeOil^ B ^ V S2| HI5^A|gEHM ^g^D. ig|2!2S. BE HI Oil £ dl Oil AH ^ . QllSatf CHaiOl ^^Oil 

^asj^M bHxi^a. ojiacn. 3 ^asi^^AH^ cisch, mmms.. ofysnsis. 4S2i 

1/OSiS. 4S2J 3HDHAIE1sl^ §01 2iD. B SS2J HI5^ A| g EHOil/d^. 018 ^SsJSM ^^of^ MOS 
M^XI^EHS HI2-HI4^AI»EH2J OilSdl^' ^^XI^92J HISSS8 OlgSW §A|0i| Hl^oFfe 0118 UE} 
yi 210ID. £ 9^ B SS2J HI5^A|gEH0i| d>g 89184 BE SI 0ll££l2j ^^SJ^M MOS S 

§i!xi^Q2i UEfyi aaEoia. e 9011 ueiy! d>2* soi. b nasi ^is^AigEHoii oiiEai 

8 MgHXI±E1(0ilEai^ Tr) 01 21 (HI 3101888401 7§^2J MOS e g XI (Trl -Tr7)M * 

2(a. Ol^l/d. E 921 OilEdl^ ^^XI^EH^ E 4011 UEHd OilE£|^ M^XI^EIOia. E. MOS ^^1X1^ 

9 (Trl -Tr7)^ £^ MOS M^XI^EiS UEIU3 2iO. OilEdl^ M ^1X1^:9 2] n"^ «^9(10) S rT 
8 Sf^SdD. £^§(12)8 EaS £31 £311 3r3l ?loH 8S»8H! 2iCh MOS 8^X1 ^E1(Tr1 -Tr7)0il CH 
5HA1E DFS3HI0ID. 
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Q^Oilte £ 9 Oil UBtii MOS eg«XI^Ei2j H|£gg§ E 10a LHXI E 10gg & v £orQi gg&Q. 2H. £ 
lOaOil UEItH bl-2f SOI. pg y£XHPI»(1)2| £2011 JVD^Oil 2J6H a8^*Jfe§*0| ^a^gs^s 
10nm §221 jjj t ^ !0 | e a g oj (1 3)s gg^Q. »| i >|| 01 M g £ Q|( 1 3) g&*. ^X|2| £§3|^ » 
EaOl 0US3l£0il 2|SH pg &E*iPI&(1)&2| SJ^2| XI1 1*101 M a>( 1 3)8 SI^BO. 3SIH £ 

lObOil UE}^ Um SOI. CVOSOII 2J6H ^aiEths^M SJ^SfOI 5-1.0™ §££j U|2?||0IMga9|(14)§ 
gSBCK XII2M0|egaaKl4) m£&. ±2tJ\£ % EaOl Oil 3? I £0(1 218H BJ^2J g«2| HI2JI0I egg 
S|(14)§ Xll^eO. 01 01 A) £ lOcCHI UEItf til-21 aOI. JVOHOII 2JSH Sof^^^^OI *fg a 551048 
SJ^ofW 10nm S£o] fl | 3 ^j 0 | e g g av{ 1 5)s f^^Ch XH3*I0I M 824(1 5) ic»3l£ % EaOl 

Oil S 31 8011 2I3H 8J^2| g«2| *||33||0|eg24(15)g HI 31 SO. 01 Sf &0I 3^.311*101^2 4(13). 
SI23|0ISBe4(14) J! Xi!3*l 01^112 4(1 5) S3 3CHE ^£Ste 7gH2J 31101 ggsojoi g£g 

aeoii. £ iocjoii uEiyi uta aoi, pg &£»3ie(i) 22011 lpcvosoii 210H nm Ete pg i^n £ 

HB 50-250nm §£2| Qg§gaS48 S x, & * icgfDI^ ^ OilS^lsOil 2|3H AH Ely or 01 ^4-2J *|0I 
§2^(3)1 8SSD. H^OI. *I0I^2^(3)M 0f^3§ 8r01 EaOl Oil S Oil 2J6H DilSai^ M^XI^EH, 
MOS e^jxi^Q 2>2>oj ^ggi £3l2iS^B ggorte §^2i pg «12XOe(1)°J H22j XI1 1*1 01 M 
12^(13), XH2*I0IM§*24(14) §^ XU3*I0IM! 2 5)S Hl^ffD. 

QSOII. £ lOeOil UEItH fclhSI U0I. MOS ^£1X1 ^Ei(Trt -Tr7)M g^ofb S^M SSailXI^M^ Hl^or 
2. Oil£di^ e^xi^EiM g£6fte S^M 31 ^ 0H86fCK OilS^^ ^11*101^^2^(13) % ^1 3X1 01 ^ S 
24(15)MOE XH2*I0IM124(14)2J oilS^E^r B 0ISSO. 01 Oil SOil 2J6H OIIEatf SgH 
XI^E-iM g^orte g«2| XII2*IO|e^a^(14)2| £f?l Aj^^o^ OIISSKM 2of^^§ g£g 9\& 3 
2K17)8 aaSO. » SS2| HIS^AIgEHOIIAife, XI1 1 *I0I M 12 gf(i 3 ) Xil3*IO| f= H 2 ^(1 5)H ^ai^ 
SM2§ ^SSHl. XII2*IO|sga^(14)e *!£ie#§^£S ?Sof2 OilS^o^/Hfe 0113 

en ■^?ii> oigo^e ga. nam. £ iotoii uaa ui^sj- aoi. p§ asExiPie(i) 22011 lpcvdschi °i 
sh ss^^j^^oi ^aiegsf^(i8)e 2s^5i§ m&m 9\& S2.Ki7)oi oHii£i£^ m^m 

D. OlOiAH, £ lOgOII UEftd dh2f &0I. pg EJ£XII3I»(1) 2 2 Oil CH6H RIEOil 2|» 0I«^ OilSM ^8^01 

oiieai^ ^^xi^EiM §«oii so^^s^oi ^ai^gsfQis^ ss^sis(4a.4b) 

m g^&Q. 3 ^2J g§8 S ^S£j XII2^A|gEH2f S^S^D. 

S ^S2J Xil5^A|g£H0il ECfsa, Q|^3HPF Q§ *IO|e^a^ v 8 5>b 7§#2J MOS M^XI^Ei(Tr1 -Tr7) 

i oiieai^ M^xi^Eisf gAioii xiia&ar 4^ saq. noii if ah ns^s^si ^^xi^Ei^^Ei ^x-i 

S^^^l MgiXI^Ei^XI Cf^si- e^S^Oil MOS ^x\±e\m XllSSf ^ CH^OI, ng MOS 

^^XI^Ei. p§ MOS e^XI^EI £^ ^ £. Oil£ai^ ^ MOS ^Xlr^EHTrl 

-Tr7)a *ioiM2^(3)^ xn^£ e^2j » Eeioi oiisg§o^ i^^a. ma 

AH, SSO^HSI 91X1012^01 01 Ail ^ M^XI^EiM 4- 2iCI. 

HI6«AiaEH 

P-sOil^ ^ tfgSJ Xil6^AI§EH0il CHoH ^S^D. 01 Xj|6^ A| g EH^, Pl^-^>1^^& M^l 

^^ oii£ai2i n^o^ j [m .EE. mD[ ^sy oiisaiM mmz) s^oii *j^ok= oils UEfta >ioia. 

£ i late » ^S2i x-ii6^AigEH0ii mm ysapiessxioii exue oii£ai2j oii£ai^ uej- 

b« &2£. £ llbte B ^ v S2j XII6tf AI8EH0II CQS BEflP|Q!S»0|| &XH9 «BS 0il£ai2| OilSai^ =? 

5§ uaa &2£oiq. £ nasi Bfltta oiisai^ £ iib2j 91 «^ oii£aite scroll ^iHSte 51 

01 CI. 

(A) Oil£ai 

£ llaOil UEfbH bh2f aoi. 01 A| 8 EH Oil CQ-g S«ttS 0il£ai2J OilSai^g ng MOS ^^IXI^S^ 

^^scf. nam, 01 mw*t& mi 2 a 21 oii£ai^ ^schia^. P g ^£^pieki)2j ssoii xm^ioiMga 

QJ(13)S OH oH AH JII23IIOI£«e 0^(14)01 ^xl^Q. J3l2*IOIMg2^(14)2j g^&Ollte 2of^^^(4: 
4a.4b)0l i^9Cf. a2M0ISgaoKi4) ^ S8^S|S(4)^0llte £§2^(15)^ QH^HofjAH *I0IM 

S^(3)0I ^XlSQ. *|0|^S^(3)2J ^20ilte <^sl^(16)M OH 3H oH AH ^ffll 01 AH (9)31- «»SH. 01 ^ 
^ ^fiilO|AH(9)2J 8h¥2i p§ ^£^Pie(1)2] ^20llte iH^S^Oil S8^te XH§^Mfe£2| n't! ^6hS(10) 
». 01 n"g «6*»(10)2| 21^ Oil ?i Xl HM^g^£2J n + g ^6hS(11)0l ^xl9D. *IO|es^( 3 ) oj 
nm 2t^2| S20ilte 238(12)01 **XISCh 

S ^ V S2| XU6^A|g£H0il d}^ §9I^& Dil£aj2| 0il£ai^8. ^^S^ ffi £2II2S^M Xlg^gfe£2j 

n"g »tf«(10)3f Hg^Mfe£2j nm *^e(11)2S LDO^iM 2iO. 3£IH. *IOIMg 

HQfOI »H*IO|eg2^(13: ShS). «l2*IO|eg29, v (14: gEi8) » Xil3*IOI ^g23|(15; ^g)2^ OI^CH 

a 3g 3ssj2£ ^gn, ai2xoisgem(i4)si ^e^cnib a»^aia(4; 4a.4b)oi g^^a 01 2;h 

21 88143 8(4a.4b)0l H»* 438^, 3 43^EHte (1) S8f^^8(4a,4b)0| £^ SXfM *a|8Hl ?1 
XI 6TEH. (2) &8t«S)8(4a)e.tOI SX^e 438H1 Site «EH. (3) S8^3 8(4b)20l 2XfM 42J6H2 
Site (4) S8f^^8(4a.4b)0l £^ SXfS ^oH2 Site & k EH2i 4^fXI2j ^EHS 9i» ^ 2iD. 01 2 

*i2i as^2is(4a.4b)on ^xie sxf2j ^^oii ©a a-^ite a3n«aaa ^sf^i ^i^§s2i -oo". 
-or. "io". "iron aigAi^a. se. oi 0112 a «i ^^oiiAHte asf43S(4)s xh^s^ 2^21 9\^o\\ wx\ 

of°^, XH^S^ e^^2] 2J*lxia^8 XH^S^2J g^gfe£22S S 3^^8(4)21 SXfSJ 

43^EH0ll 21^8hXI SfteCh ©a/H. a 8(4)21 SXf2] HI Oil 2|& 314:^ (over-erase) te »JI£I 

n. noil a>a ^i^^oii ^i28ite v^si?. nsnggg, ^ssir §01 4* 2*d. se. ^^s^m 2 
aiioi S «^o| ip^^^te *ioi^a^2£^ ^xu& ^ sioi ndsj^sj 8fltt4 oii2aie Aiev ^ acj. 

2or4^8(4)8 CVDSOil 2|& SSfS^^OI tfaSB»Qt2£ ^P^8r2 §Q. AiaSSISF^SI 01 
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<L>32! So^^g^OU &X\m ^5J»aSMI. 6^ iS^^I QJ§0|| ^51 CH3^ a8h9Xl^ge 2 

§ 4 s 2151 ttHSOIO. 2. 6iaaat. OSS^aasjaS ^gSha XMt^ ^ CH^OI. XI1 1 71101 

s^9Q|(13). XH33ilO|egeQ|( 15 )s gaa6*SW(Si0 2 e,M2| 2 HH §£2] ^211 £>£r 

«diaaas|(Si3N 4 Qf)®S ?S6fS. ^aa^s*^ »tf SI^JHPJ 4nm-11nm S22J CHB8I S, k £ ^101^^ 
go|g o|g Sf }j| ^jggf 4, oip OfiaCH tfaS^SW O^flPt 5nmoj *J d| ^ §J £}Qj°J tfao^Mfc 
10nm §2012^, *i S EH U (DT)^EJ £ 95l£jX! 8J£rO. CD5>>M, aX^ ^gj ^S§^A|2| SS0I US 

aasoi oiiaa«2i oiAjiasej' oma naa ssf£»2i ai/di»E ?tfe8t?n bo, 

B »B2| XH6£A18EH0H (H^ gflfeg DilS£iSJ 011261 fl| Oil Ai fc. ±±<*<* S E2liaS2?2J (jov g^oj 

s?32S n't S*6*g(10)g gxIStOI LDD^£» ^SSHQ SJXIEf, Eaia^S. CHM Eaia^ZES £ 
>. g « q. EaieiS^M ^£joHE ID. «l2^IO|e§gQ|(i4)g 28K53S 4a-4b^2J ^gg gfXISfe 

uk oil ^oi gas^swas ^sir °ici. e, *ii25{ioiMia£Hi4)oii 2^211 s^Bstots 
oisma. xHyg^ sasi s^sg^i b^aih ^ 210. s^Bswas/dfc. on a a Tio 2 . Ta 2 o 5 . 

Al 2 0 5 . PZT. SBTDl 2iQ. 

aeoii^ e sssi ni6tf aisehoii cd^ 8*iirg bexi 0112321 ssroi chsh e 12a 2 i2bM ssst 

01 aaeo. 2 i2a^ iim^^m ^gofb msi^s e ai ^ ea2oio. 2 i2b^ ^urn^m Sg Si- 
te 8*1 Ifg 011232] eS201D. 2 12aCHI UEIUi d>2J- it 01. 01123^21 5|!|AI0ilte. 5«OIM(G)0ll 7-8V 
§2. 23121(0)011 5V §£§ 2^ ^^(S)M BXIBO. OI2f aoi BStB a^oHl, 
XHy^aXf(CHE)^ aXFS 2a|oig^2j B8t«3!8(4b)0ll ?ffl»Q. £^82? ^2| aS^3g(4a)0il 

axf§ ^gjofb a^ont. Eaiei(D), ±±(s) ^chi a^site a^§ u^a mo. bs. cnieai 

S2| 2 12b«l UE}fc« fcU2f aoi ^101^(6)011 — 5V)g a^ohlQ. Wm^^ icE8ja(FN)fl El 

yS^l OlgS^Oj B8^S!a<4a.4b)a£¥a BXfB 8t88a£JIM SoHaO. 2, 5H0IM(G)5f ^^2J Oil 
aaSOII/d §^92 91- S^OIIte. 31 0112a SS^EI gAIOl! £XfM 3fH 4- 2AO. 01 3^. ±±(S). 

2aie>(D)s pm BEa^iBdja §s?i^ so. 2, yExoeojsu a^si^ a§ 2 
anei(D)oii 2i^o\n, ±±(s)m v^a?i^ ms, Eaieis^si aof^^e(4b)°>E^^Ei &xtm 

b £E ^^ohQ. 4:^:2^^21 S6f^5JS(4a)^ES¥Ei SIH gJSSfe S^Oil^ 4:^2^011 §2^ 

m 2iDmn. 22iie!2^m ^^a?is so. 

0il2dl*J2l l\m&. OlIEai^HJ ^^21- DhS^XIS. FNSflS OlgohCN 4^2 2iO. 3HIO|E(G)2* 

BJ£»PIB(1) AhOICHI 10V §£I 2!^3H2. FNS^^ SXfM S8^^S(4a.4b)0ll ^2J§hO. 01 3^, D\\ 
0\^(G)J[ §§6fe OilSdl^Oilfe eAIOII 2Xfl ^gjff ^ °[D. 

2, 2A|^ mX\ %%tX\*}. 0il2£l^2| ^^(S)2f 2^121(0) AfOIS ^§2^1 

ISSHSCf. 2S^3g(4a.4b)2j ^Si^EHOll DC}e> ^^S^, 23123^ E^2J a#S^^^(XHy 
^)0| Ztm OlgoFfe 320IO. ^^(S). 2ai2i(0)2i CH2 ^Oil dFOI CH ^of S^2^^^2J 

^5^^ UEIU^ SO. S8^2|S(4a.4b)2| 4^FXI°J ^2J^EH01I Ufa 4^H2| OB 

&ff&%mgo\ ^chxih. zioii ma} \nm *m\m 2diM^2j §a§ ^i^s ^ 210. 

(B) Wttfi oiisai 

2 HbOil UEiyi d^2f ttOI. B ^S2| Jt|j6^A|§EH0il dfE 0j|2dl°l OIIEdl^g ng MOS S€«XI ^ 
El£ 01 SfftfS Oil E £1 2| 011261*1 ^^OlIA^. pg &EXIPIB(1)2| ^S^Oil 2 1 1 aSJ XII 2 5)1 

oisaao«i4)oi sis bHxiEo. nan. 331251101 s a a o« 14)21 ssoii^, 2 1 tasi 011 a a 21- 

S8K»a|»(4: 4c,4d)0| g^SIXIB. OIM S8}*aia(4c.4cl)0l EIUaaQt(23)a OH^HoHAH p 
g &E«I3IB(1)2| ^S^OII tiHxISJ^ SOI 2 11a2] m$\^£ Oil 2 21^ O^O. ffl2»0|eaas«14) 
S! SS^2|g(4)^0ll^ WI3^IO|eaaQt(15)S 0H5H5HAH ^101^2^(3)01 £xl^O. 51101 M S ^(3)2| ^ 
Oilb ^SfQ|(16)g 0H5H5HAH ^IHIOI AH(9)5F gxISlH, 01 *« ^IHIOI AH(9)2J 8^21 pg aaa^lBd) 

2i ^aoil^ xH^S^Oil Sofb XHg^gfeE2| n"g ^<^S(10)Hf. 01 rT§ ^<^S(10)2i 2J^01I ?|X| 6^ 

H^^g^22j n + g *tf«(11)0| ^XISO. 51101^2^(3) ^ nM 2|2f2| SSCHIfe 

ESS(12)0I ^XISO. 

e ^S2j xji6*yAi!EHoii os oil a a 21 onaaais. <k aaiias^^ ns^g^E2i n" 

stoi ni25noi^ia^(i4). aaaaoK23) s a35noieaae«!5)2s xii25fioiMaa^(i4)2i 

gf&^Ollfe S8h«|2S!8(4c.4d)0l IS^ICf. 01 25H2J a6W» S(4c.4d)0il ^^oHI, 3 ^SJ^EHfe 

(1) 28f^3g(4c.4d)0l 2^ EXim ^o\H a XI SJ£ (2) H8«S|S(4c)aOI SXfS H 

b sra. (3) B8^aia(4d)aoi &x\m ^2*sm a^ #eh. (4) ss^^e(4c.4d)oi 2^ sxte ^^o^ 

3 2ife 6TEH2I 4P^I^J gEH> fl» ^ 2lO. 01 25H2J B8^q8(4c.4d)0ll ^Xl& 2Xf2J 99011 Oa til 
51^ S5liaa&2| ^Sfgg 5I2ISS2J "00". "01". "10". "11 "OH CHgAltlO. 2. 01 OilEdl^ ^ 5 Oil AH ^ 

as^sis(4)s jh^s^ e^2i 9| son ?ixio>E£. xh^s^ g^^£i gj5iixie^E ^ys^2i 
fesaas S99H. a 8^219(4)21 axF2i * 3 & eh 011 aj^shxi arto. oa/d. a8^^^g(4)2i sxf 

2] 31^^011 2]^ 51 (over-erase)^ SXIHI1. 3011 ©a Hl^>101l 5l2i8F^ SS3H«». 
^igg §01 4^ 2iO. E. E3iaS^^2J ^Sflfe 51101^2^^2^ 2^X11^ ^ 

3d^j^2i a««a oiiaae tias ^ ao. as^2is(4)g cvo^oii 21 b as^^fe^oi ^a 
Siiisi2§ ^p^o^a so. tfaea»v2i oi^^a asFs«iS¥ioii axfe ^aisasMi. aa^ 
2j orgoii sss g>5i oiai^ as^xis^s ^ 01 ji angoio. 2. ^aE^i. oas^ae^as 
^^s^a 4= 210. h*oi. xii35iioieaaQi v (i5)g ^as<i^sf(sio 2 si)2j 2m ^a 

tfaa»»of(Si 3 N4flHas ^^s^a. ^aa^asi ma ^ihi^ 4nm^imm §221 cu^si g/g 
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^lOl^ggovg of g ^yg^ o, D oil ^ CH GiaB^»4 »tt Q**MJ\ Snmoj adlBa£*42| BB 
4*lWte IQnm SEOIE^. S| 3Elg(DT)^SE 83ISXI S^C*. Cttdf/H. 2Xf2| -4*8SStA|2| 2 

soi xi a 8*09 oi oiisaasi oiAii»sa oma ^2 g^xisj oiahs*e m^s^i act. 

s sag jgi6^AigEfioii cqe oiiaaisi onaaigJOii/d^. ±^se* ^ Eai°jg^2i lus »asi = 

n"8 4tt8(10)B ^xlotOI LDD^£M ^aSHQ 2iXI°h a^ Eaia?2E. CHM Eaia^SS ±± 
^ EaieJS^s ^aSHE gCh XII23IIOIM§a^(14)8 SS>438 4c-4d2J2| B XI Site bK 

Oil^CH ^£ie^0Q|oS ^ai? 4> 2iCK E. 392X01 SB 614(1 4)0H 2^211 Sffc i^^al^f 01 § 
ms. XH^S^ SB9 SSSSMiaS SBAIU 4> 21Q. g^^Qt2SAlfe ( OtlSCH Ti0 2 . Ta 2 0 5 . Al 2 0 5 . 
PZT. SBT^F at a. 

S ^«2J fll6^A|gEH0ii mm 91 B£ Oil S ai CHI AH . S ot43 8(4c.4d)2J 8t¥0l| Ejygas|(23)e HHxIol- 
H 61^2^(23)8 ayg^Sl Qt^MIB a*42| BaiS6*»afa£ Cf0|LH°| 

RAM Oil 100ns OlSKMI/HSI H^og = ^&8MI £CK EIWaaQt(23)B BEIBtfa 

Q 42§ ?SS 3^. H 4*Mte 3nm 0|6^ StS BO. E. 3nm 0I6F2J *JaieSSf9|a£ :?g6(a. B&| 
Stf»4 2*^MD\ 1.5nm Q|^g| >||0|eg^mg ohg S ^| gga ^ oiq 

aaaaoK23)» oh^hs^ ^ganoii sish ss>45I8(4)oii sxfb ah ah si soiboi bui 
= baissi en oi eh ^xib aewo. nam. s#si aoim^ ram^^ah^ §*roii^ sai ^xiigiaii & 

2iaD. 0128, C. H-J. Wann eOil 2JSH 1995 IEOM digest p.8670il UBLHO) » 91Q. 

0IIEai*J21 =§8, ^^2^i3| £31212=* Al- 01 11 SXI»a£M| S6HSCK 

28F43S(4c.4d)21 44&EH0II Cttdf E£il2JS^ 3B2| E#SB4a(»l« BGjg^)0l 

sife oissjt aoicf. ^^2^, e^iojs^^ che ^chi dfoioi^oife^fe assB4a2i 
mximn ueiu^ £^sfe §q. 2o^3S(4c.4d)2i 4^x121 4^aEHoii ma* 4;hhi ans 

B4S0I ^CHXIH, 30il (Efaf ^ Oil AH 2dlM^2j §S1 3|2J» 4^ SID. 

CH^OL •» ^§21 XII 6^ Ala EH Oil MB OilSdl^, SS^2J S(4c.4d)0il S8tS ^8I8HI &29, S 

MOS ^^XI^Ei^AH e^A|3|^ 2101 ^fe8FD. 

(O s«v« » *»a oiisaiai asaa 

oMOiife e ^S2i ai6tfAisEHon caa oil a a §y oiisaisi oiiaai^si xnsaas e 

13a UIXI E 131 §y E 14a LHXI E 14iS «8SO. E 13a UiXI E I3ifc S »S2| Xjl6^A|^EH 

Oil CC^ B«tt^ OiiaaiSI XllSSSg UEiyj E+3E. E 14a LHXI E 14fe ^ SSSl U!6^A|§EH0il VtB 

mmg oiiaaisi xiis^sg u&yi bseoick 

BXI, E 13a SU E 14a0il UEIU! d^2f SOI, BJEaPIBtD 9^0il So^^^^OI AlSISaa^ 

m sj^moi ionm §E2j xnixoieaa4(i3)g aaso. xiii^ioiMi^^(i3) ss^. e i3asi 

a oiisai g^s^i oiiacii s^aixi^M^ ei^o^, e uasi fittfi oiiaai xiii3«oiMaa 

S|(13)aS OilfjCH ^h^adhS^S Oie^ ^l^ OilSOil SJSH SWSO. CCfEIAH, XHOI0IM^a^(13)8 e 

i3a£j >«tt^ oiisai sss^oiia §^^a. sm^^oi ^aieasfQtsi sj^g. oiisch jvo 

DMOil. E 13b Si E 14b0il UEJ-yi bhSf SOI. CVDgOil 2]oH ^Sl^^Sf^S B*£»3ie(1) S^Oil U 
^o[0\ 5-10nm §£2J X||2^I0I e § e!^(14)B i^^a. OICHAH. JVDSOil HjoH So^^^^OI ^£| 
S^mOl 10nm §£oj Xi|3^i|0l^^aQ|(15)e g^^Cf. 1^, E 13b2j mW^g DilSdl S^! 
S^Oil^ XIII. Xil2 §y XH3^IO|eggQ|(i3 f 14. 15)01 g£QH. E 14b2i ^1^^ OilEdl §^S^01I^ Ji\2 
Si M33fl0|eaao«14.15)0l i^sa. 

aeoii, e 13c ^ e i4coii uay! bF2f aoi. pg aaapie(i) saoii iPcvD^oii sish e^ pg m 

$mm E5S! 50-250nm §£o| Og§^a|^Q|e Sl^Sh ^. k^^li ffi OilS^I^Oil 2|6H DJiEiyo^Oi Til 
01^2^(3)^ S«»Ch OICHAH. >ilOI^2^(3)e Df^3§ oFOi. E 13c2J B^^S OilEdl g ^ S ^ Oil AH 
b ^ EaiieiS^m i^6fb ^E^PIB(1)2J S92j XIII JIOI MaaaKl3). Xil2Til0i 

Mia^d4) <m xji3Tiioi^ia^(i5)§ w^isesias Eafoi on sea. »e. £ i4csi wtts oiisai 

§^S^0ilAH^. XJI2TilO|e§o^Q|( 14 ) X||3^IOIMaa^(15)B »PIS»S|2S EdfOI WIS SO. 

aeOil. E 13d » E 14dOII UEI^j til- 21 SOI. So^5|§ i^I ?ie S2.K17)M B«eO. 01 32H17) 
S. XH1»0|eaao«13) HI35||0|eaaQ«15)aO£ SI23IIO|eaao«14)2l OilS^E^f a oiis^m 01 
88(01 SI25IIO|eaao«14)2l EfVl <m^^o^ oilSBSSMi BSSQ. E 13d2J B$l«£g OilSdl 

§^s^2] as^»s i^i «B sa(i7) a e ud2j aws oiieai g^s^2i ss^^is sag A 

ff S2.K17)S SAIOII g^SQ. B Xil6^A|gEH0ilAH^ ( All X0ISflaV(13) 91 

a3»oisBaof(i5)a ^aisasfQtas ?a»3. a27iioisaaQf(i4)B ^ais^sf^as 91 

2°§. OilS^o^AI^ 01ISCH B6h?IIB OI8SFS ga. E. 01 S2_K17)S, OilS^M 0IS& ^1^ OilSS 

cHdoii HFit±m ?t±m oise saf^oh Ea*oi oiissa^ sasHE §a. 

D80II, E 13e » £ 14eCHI UEIt« ^» SOI. pg e^£XIPie(1) SSI Oil&CK RTOSOil 2|5H fii»8J0l. 
32 E^^sh ^aiE^af^iE^ 0l¥0i5! 6iyaa^(23)g BBSQ. 

DSOII. £ 13f % £ UfOil UEfyj bhSf SOI. pg aEflPIB(l) S3 Oil LPCVOaOil 2iSH 88143(^401 
^8 «£iSBBQf(18)B H8F448 91 K SZK17)0I ^281 OHilSiE^ SI4KQ. 3813. E I3g 

st £ i4ooii u&yi d^2f soi. P g e*£»3i»(i) saoii cush rieoii sis oi^a oiise bs^oi sa^43 

s^OI £ISa»4aS ^?aS a»44»(4: 4a.4b.4c.4d)S SAIOi! BBBQ. 

D80II. £ 13h SI E 14hO!l UEiyi d(2l SOI. p§ ^aaPIB(l) 2^ Oil 6»B4(16)B BBS XIB^S 
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fe£21 n~g af6hS(10)S ggShQ. rTg 8tfSd0)S OlS^gJ^l^OII 218H 3101 ea'=(3)S Qf^3§ o\ 

01 ng ge§§ ^gjsm. 3 g xh ai on 2joH «gst&2SMi gsea. 

OSOII. £ 13i ft! £ 141011 UEItH 2} ^01, JIOI ^S^(3)2| *?«?0H ^ IHI 01 AH (9)g g^S 3§£ 

g^£2J n*g Sf^SdDS SaSCI. n*g 8&8d08 018^3 318011 21SH ^101^2^(3) % ^ ^JHI 
0IAH(9)M 01^3^ 8>OI ng g^ff ?S6f2, 3 ^2J ^ XH E.| CHI 21 5H g^Ii SSSJSSSttl 

3aiH. pg B£»3IBd)2l SS01I CVOS £i=r ^IHElSOll 2JSH S^ei. EI&. 2»M §2] H§33^9| 

m a^SHI. OIOUH pg ej£»|3ied)8 S¥PlgOII/d ^*1£IS2^AM ;HI0IM£!^(3) ft! n + g 86* 

S(11) 2f2f2| 52011 3§S^*JaiA^0IE^ ^^£1^ £SSd2)S 88 BO. £SS(12) g£^. 
01 21 21 S^CHI 0l^§2| 2§§i^f Xil^ofS. £ 1 1 a0{| UEfy 8888 (HIS 2.1 ft! £ llbOll UEiyi 
888 01122.121 0H2ai*J 2}^9D. 

KB. SAIfe SHI Sana. £ 11a ft! £ 11b2| 0HSdl8 =?£ S*8^. S^gQQI a§|§S g 

bH£g8£§, DHAIWIOiaei g8g§ §2J 883 CMOS X1I£S§M *a sIS^oi 8888 

oiisai sy 888 on 2 ai a erne Bsasa^i ^sa. 

Oia 901 B »aSI XJI6^ Al S EHOII/d&. 28f^3g(4: 4a.4b,4c,4d)m 3D 01 M 2 ^(3)21 Eh^2i otSH^OII 
XPIS83SS 8SB^ SICK taa*AH. £ 1 1a ft! £ 1 1 bSJ 0H2ai*J MSI XI 21 91101 01 &»2| 01 
H\»D\ Dt!s*W\ SO. 3011 Q>af. CHgi*, 3IJ£21 8888 Q112ai ft! 888 (MS £18 3998 4= «Ch 

se. HIM&2I aasjg gen si- uijastoi >f hj eufsoi ch^ss ^ a §888 e*s» oiisais «gs 

4- 21 CI. 

ss^5js(4)2j xHy^oi aafg so pg aEXB^iBd). a 1 xi oi §aao«i3) a; xraioiMaaetds) 

a »l2XIO|eg0Q|(i4)oj o|| S ^ £ ^ §y 0IISAI2J2I SSOII 21SH 801 8} 31 XII 018 4* 2iCh 3011 Q>£K S 
8} 4* 38(4)8 cnso§ UH xi » 4* 2AQ. 3£I3 S8M*2S|8(4)yg SI23I0IS §3^(1 4) Oil 215H 2SM32 
S &2 6I ^ai£!2S. S 6^ 3 #(4)21-21 ^1?[§8 S^CHUXI SJrrD. H^OI. 2o^5|§(4)S 
£ai2i§^. XI0IMS^(3) SI fflyg2*S£¥Elfe ( XH1§22|(13), ay aasj(23). XH3§a^d5) ft! 
Q«1 6)011 2J6H &S8I 13322, 26^X1^^01 ^4=B gflSS Oil££l ft! OllSaiM X1ISK ^ 

SID. 2o^51§(4)8 XI0I^2^(3)2J B^^^El xH^S^ ti JS2S SIHS^OI g^£!3. S8^5j§(4) 
S2| XH^S^^21 ¥^2J S8(*^^EH0II COaf 0||£dlgJ2| S^Sg^^g ^oj aasDi dfdfAH. 01 ¥ 

^2i xioisgoi sarsi ijois exiwxi ^^ms, sa aiAiie m$\^g oii£di a oiisaie 
if 4= aa. 

^^^^ S^2| CMOSg§2S gOlofXI ^S^^ShHS. 9IE21 XUS2>ojS AfgoFOI Xlblg2^ gfl^ 
S OIIS El ft! flttg OIIS £18 ^I2&» 4= 2iO. 

CH^OI. ^Ol g^l&S 0H£EI2f ?|&S OllSai^. 3 Xll2g§2| Qi^OI gSafSCH 91 9. E.^., XI big 01 
2 AH a2535|(«iftI«B)S ««tt« 0H£d!2h flttfi OlISaiM 8H8 e!£99fll as» 4= 21 CK 

BH. B ^ h S2| «l6^A|gEH0ll>d^. XI1 1 XIOI e §QQt(13)8 AiaaaSW. XU2XI0|sg^Qt(i4)g ^ai^ 

xn3xioi^g9Qi(i5)8 ^aisasf^ss ^^s^3 ana, xnixioiM§eotd3)8 «aa^»ef. 

XU2XI0IMiaQ|(14)g ^ai^aSf^. «I3XI0IM^2^(15)M ^aie<i^Q|2^ ^?^6H£ #Ch 01 
Otl^CH XH1XI0l^lcM^(i3)g p ^ &[£XlPie(1)8 86h»e 10nm §£oj ^d|a#^Qfo^ 
Xll2XI0|eg2^(14)S JVDS01I 216H li^S]- 5-10nm §£21 SS^2Sj^^0l ^ai^ils^2^ 
»Q. XH3XI0|eg3QK( 15 )o CVDS01I 21SH 1|S|8 10nm g£2] ^dlS^ll°l2^ ?Soia gD. SE, S 

si s g^e ?ie szHi7)2i g^^, ni3Hoisaem(i3) » n37Hoisae!V(i5)8 ^ais^sf^s 

S ^^6f2, a2»0IMaao«14)8 AI£I8B»VSS ^^3F3 0118 4S£Alb '01180 

8 0l§of2 gCI. 

XH7^A|gEH 

CfMOllfe B X-ll7^A|gEH01l CHoH 8880. 01 XII 7a Al gEHfe, &D\ XH16^ A| g EH 2J- 0JS3HIS. 2 

^1^2^ ^l^ ^^^^s^ CHI 2 dl 21 3^2^ ^|= -m^bfi fl^^ 01IS£IS e^21 S^CHI 

a^oFb 01IS UEItH 310ID. £ 15a^ B &S2J XII7^ Al g EH CHI d>e e»EaPI2J8»0l| ^XH@ 
0H2dl21 CHISai^ U£ft« &^£, £ 15b^ B ^S2J M7<d A| g EH Oil df^ &£«P|2j gflOII ^XH 

El Oil S £1 SI 01l2ai^ ^P>SM UEiyi Eh^SOIP. £ 15a2| BflttS 0H2dl2f £ 15b21 flgtg Oil 

2ai^ scroti sxhq^ ^oio. £ isacni u&yi oiisaioii chshai^ xn6^AigEH2f s 

£ 15b01l UatS bF2f SOI. 01 XH7^A|gEH01l EDM «tt8 0IIS£|2| 01l2ai^B ng MOS ^^Xl^61^ =? 

g&o. 3ai3. oi fltfs oii2ai2j oiisai^ ^soiiai^. P g ajsapiedjsi ^s&oii aMaaoi(23) 

§ OH^HoHAi S8^^S(4e)0l bHxI^a. &8F«S|8(4e)tf0llte M4M0I Saa^(24)8 OH OW oH M D\\0\^E 
^(3)01 g*iaCL ^I0IMS^(3)2| ^2011^ ^8^(16)8 OH 5H AH ^« ^IHIOI M(9)J\ ^Xl33. 01 

^IHI0|A1(9)2J 3^21 pg y£XIPie(1)2| ^aOllfe fflyg^OII Soffe Xig^gfe£2| n"g *^S{10)a. 

01 n"g 8^8(10)21 2J^0il flfl8ft 3g^g^£21 rTg «^8(11)OI ^^l@D. ^I0IM2^(3) ft! n + g 

8fif8(ii) zmsi saoii^ £ss(i2)oi aaaci. 

B ^ v g2| XII7^A|gEH0|| MB 0il2ai2J 01IS£I^^, ft! £ei|oiS^s XHS^S^£21 n" 

g «6h8(10)j» 3g£gfe£2J n + g 86^8(1 1)2ffi ?«» LOO^^g i>*3 2iCI. 3^3. ^|OIM§a 

ofoi a»aa^(23) a fli4»oisaaor(24)ss oi^oia aia^pss ^22, avsaa^(23)» xiu^i 
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0|eago|(24) AfOIOII£r S8*^5|S(4e)0l dHxISQ. 01 Q8f3?*| S(4e)0ll SXfM ^2|SH2. 01 28f3?3 
S(4e)0il ^Xi£ 2Xf2| ^011 [Ef£f S 311 XI S3 21 £5fSg 3|^§£2| "0", "TOII CH§A|gJCh 2 

6f«:*!§(4e)g CVOaOi! 2JB ESf^Sj^OI feg ^£ISgSWES ^PgSfa SCI. g£|ggSfQ|2] 01 
^Sjoj S8f5*!S910il SXfM a*2!»2SMI. 8t¥ ajUOII g»g gwi oiag S8t«xmgB 2 

§ ^ a^l CD1S0IQ. E. ^die^. Og§^£ieaJ2S ^gSfa H^S 4> SID. H^OI. HI 4 311 01 

egSQ|( 2 4)§ £J£ie#sf0|(SiO 2 SJ)2i 2HH g£2| ^211 £J£| ea»0KSi 3 N 4 0*)2S ^Soia. M 
£|a^Sfoi. B| = ^pf 4nm^1lnm §£2J CH&8I gfS 31101 Mia^s a§8f3|| ^Bff 4* 2iO. OII^Di 

ftiaiSiJSW B« Qt^W^I- 5nmoj M£ISSI»^SI gS^JHIfer 10nm §£0IH^. 3 9 El \g (DT)^£j E 8 

piaxi &bo. of£fAi. sxf2j -^ss^aisj aaoi xi aetata 01 oii££i*j2i oiAiaeB oma ? 

£ S*f4:Xf2| DIAIIslE 3f^8f3|| SO. 

B &g2| Xil7*JA|gEH0il mm 91 01IE£|2| Oil S £1 ^ CHI AH , ^ E5iiaS^2| US §&2] = 

n~g *&BdO)S gxlofOJ LDD^PSB ?£olJl °lXI°h &m Eeiia^S. CH H ^%\2i=?£^ ±± 

si Eaias^§ go. 

B ttBSI XII7^A|gEH01l CUE «ttg Oil 2 £1 Oil AH fc , S8^S!S(4e)2| »¥MI EiygQQ*(23)§ UH»8H2 
8lO. HHaeQ«23)S EIWS?}teB ei^JWIg »fc e^g *S£I^SfQJ2S zp^sn, aoiLHQ,' 

RAM Oil 2?3b 100ns 01 of Oil AH 2j H^o^ ^js.s^oi 3f^5f3il EltfaEQt(23)S aaB6h» 

Ot23 ?«fi 3^. 3 Qf^Mfe 3nm 01 ofa fC[. E, 3nm 0|of2J *J £| e§!Sf3|23 ^gSfa. ^£1 
S&»Qt S6 j o^j)|p^ i.snm g£2| Q| & s| oto em aS!S, v (23)g a§of3il «B» 4^ 2iO. 

0*01. B «I7^A|^EH0II die 91 MSaite. S Sf^3 S(4e)0ll S»M ^EJSfXI Sf^. S«2| 

MOS M^XI^Ei^AH §5fA|9|fe 2!E 3f^ofO. 

OSWIfe B SS2J XII7*iA|gEH0il CLf S B9IBtg 0IIE£I 91 91 » 4 CHIE£|2| 0il££l*J2| H£»et* £ 
16a UiXI £ 16h 5^ £ 17a LHXI £ 17hS S£8(0t gg^Q. £ 16a LHXI £ 16hfe B ttSSI XII7^A|^ 
EH Oil CQg B«ttg 0II££I2J XllS^gS UE>t« £ 17a LHXI £ 17hfe B S> v g2| XH7«Aia EH Oil If 

E fl^g 0il££|2J Xlli^^M UEftH &2£0ICf. 

EH. £ 16a SI £ 17a0il UEft« df2f »0I. p§ aSEfll^lEKl) 2S0II Sof^^^^OI ft|SISB»Bt 
S SJ^SfOI lOnm §£oj n t ^| 0 | s § ^ m( j 3) g gg^Cf. 2 6^^^^0| ^£l^^af^2| U^B 

oiraai jvd^£^ s^a. aii»oieaaoKi3) m&m. cvo^oii 210H ^£ie<^af^e a^ofoi s-ionm 

§£2J UI2^IO|eg2Qv(i4)M g^thCf. 01 01 AH, JVDSOII 2J5H 2of^^^^0l ^£IS§*f^§ 
SfOI 10nm §£2j H|3^IO|Mg2^(15)m BSeO. 

DM Oil, £ 16b §y £ 17b0il UEffcH 0 f2f «0I. pg BJSE»Pie(1) SHOW LPCVDgOil 2I6H n§ £fe pg S 
^ii £H§[ 50-250nm g£oj a^§^£|3Qtg S^j^ *, £ 16b2J gfl^a Oil££l g^S^OIIAH^ 
» OllS^I^Oil 2jSH IIHEHyofW >ilOIM2^(3)e US^Ch OICHAH, >ilO[e 2 ^(3)M Df^B^ of 

01 §y £eiieis^e s^of^ s«2j p§ ^£xiPie(i)2i s^2i ^11^101^12^(13), ^2^101 

§12^(14) S X1I3>II0| ^^9i^(15)e Xf^l§l,^o^ ££f0l OUS&Q. £ 17b£J 0II££I 

^oiiai.^, aaatfaiB^. aiiMoiMaaotda). Hi2aioisaaot(i4) a a3»oieaao«i5)s £¥ hi 
asm, P § asa^iBd) saoi £e^cf. 

Om0\\. £ 16c0il LfE}y! df2f ^01. SflttS Oil££l g ^ S ^ CHI AH ^ SSf^^e i^I ¥IB S£.Kl7)e 

aaso. 01 2of^5jg m&m m& gzid 7)a. aiuioi^^a^(i3) a fli3aioieaaaMi5)sosE ni2 

TII0|eaa^{14)2| CHIS^£^f E OllS^g OlSofOI JHI2^IO|M§a^(14)2| <m^|^o^ oils 

g£§W gasa. B ^ v S2| XH7^A|^EH0IIAHfe, J3l1^IO|saa^(13) ^ HI3>ilO|^?J°J(15)M ^£lg 
gSfSISS ^^Sf^. HI2^IO|eaas|(14)e ^£lg<^Sf^£S ^^ofH 2i££S, OilS^i£^AH^ 0113 

ch 9<mm oigsfa sa. £. asf^g sad7)s. oiis^m ois& oiisa cut! 011 

HF^f^S ^f^M 0I8S M£f^0f ££f0| OilSS£^ g^6H£ gCf. KB. £ 17c Oil UEftH bf2f 

aOL Oil££l ^^S^OilAH^ pg &EXIPIB(1)2| SaOl £#9 HCH^OICf. 

OiOII. £ 16d S( £ 17dOII UEfyj df2f pg BJEJfflPIBd) SSi OtiaCH RTOgOil 2ISH <^sfSfO<, 

sis Eiy^f^sh ^£|s^qjo£ oi^cH^i eiygaei(23)M gg^cf. 6iy^a^(23) mgm. pm ^£ 

aPIBd) S3 Oil LPCVOSOII 2|5H Sof^^^^OI ^£ieSaf^(18)S USISQ. 01 OH. Sof^g 
SSI 91 B S2M17)0I 4l£IBaSfS|(l8)0ll 2I3H ^281 OHilEia. H£IH, £ 16e0il UE>yi df2f SOI. g 
Oil££l g ^ S ^ Oil AH ^ pM BSEJM^IBd) SaOil CWoH RIEOil 2|B 01^^ OIISS ^ofOI Sof^^J 
^^01 ^8 6l£iaa»Qf(18)SS ?aE! S8f^^g(4: 4a,4b)S MflBQ. H [EH. £ 17e2J m*t(A Oil£ 
£l §a§^8 SSdlXI^M^ ILI^aOi 21 CH ££IS8S^d8)§ OilSQXI a v ^a. 

tf£ISa»^(18)2| OilSSS^. pg BSE»I3IB(1) SaOII ^£ie^Sf^e fl^SfOI ai45|IO|eaasi(24) 
m gggD. CM ^ I AH . £ I6e2l >9lttfi Oil££| §^S^2| «|4^I0| S g a Qf(24)g Hl^SCf. Zl Hl>i^. 
£ 17e2j Oil££l i^S^I SSailXI^^^ E|^6fH. £ 16e2| gfl»« Oil££l g^S^Oil S3 

a ai4^ioiegaof(24)s oiis»2smi Sohsd. 

□sOil. £ 17f0il U£ft« df2f SOI. pg BEfll^lBd) SaOil LPCVO^CHI 2|6H ng £^ pg geif EH 
» 50-250nm §£2| a^§^£l5^M HSIBO. 3£II2. £^^l^ (MIS^I^Oll 2J5H 3 aiS^dl? 
QIS nH&yofOI ^IO|M2^(3a)e gSShD. OICHAI. TilOl ^2^(3a)e OilSOf^B^ of 01 ^^S^ ^ £ 

aias^m g^sffe s^2i pg bexb3ib(i)2i Ha^j aaaaaf(23). ssf^^s(4e) ai4Piioieg 

ae|(24)S Xf^lS&^SS ££fOI (MS BO. BE. S«»« OII2£l g^S^OilAH^. £ 1 6f0fl UE*yj tifSf 
^01 Oa§^£I^QtS ai^6H£ §2. ^IIOIMS^(3)0il 5>^CH IIHEiy ofOI AH^ >ilOI^2^M g^ 
SHE SO. 

D80B. £ 16g §y £ 17g0il UOt« df2f »0I. pg B£ai5IB(1)2| 2 a Oil ^5fQ«l6)S SSB ^. XHg^ 
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gfeESI n g «^S(10)B SSaO. rTg *&8(10)S O!S^a^l*0fl 2J8H JIOISS^OIS 01^35 
6[0\ ng g^gf ?ffl»2. 3 ^ XH d| CHI 2J5H Sgsf&o£ttl BaffO. 

QgOil. E 16h B E 17h«l UEItH yf^ BOI. ^101^2^(3)21 «*<*0I| ^ffllOI/d(9)S US 

£§feE21 n + g S>^g(11)§ a«BO. n*g *tfS(11)8 OlS^a^l^Oil 2|6H >ilOI^2^(3) B ^ ± 
M0\M(9)m Of^aS of 01 ng i^ii ^°J8H!. 3 ^2] ^ xH dl Oil 2J6H ^SJSi SgSf&ESMI 

assia. 

Q80II, pg Bt£«3IB(1)2| SSOil CVDg Efe ±IHHeO|| 2]oH g^HI. EI&, 3BM §2| 2§§S^^ 

B OjCH/H pg BEflPIBCDS l^S «?I3IS0||A| B»BIV°SM| ^101^2^(3) B n*g 

S(11) SSOII asaa^ftieiAKNES E28(12)g £28(12) g£^. tf3| 

01212] g^Oil ^8 0IB32I 2§§5^§ HI3J8JB. £ 15a0il UEI^J gSltfS OilEdl B £ 1 SbCHI UBfcH 

«bs Diisdi^j oiisaig ^^^f ^sa. 

£ai*= am sjhxib. £ 15a b e i5b°i oiieai^ ?s 8B»eot g^ss. e^^a g^g§ ( 
b oiiedi^F &£&a. 

B ^§2| HI7^A|^EH0ilAH^, XIII JIOI gaasKl3)S ^aSSSW. HI2^I0I g 1 2 9|{1 4)S ftieiBtfS 
Of. XII35|IO|eaaBKi5)g ^£!^^Sf°|o^ :?ggHQ HXIB. XIII 3101 M^B^(13)g M£IS^»at. UI2 
aiOIM§B^(14)S *j£l&i!SW, XH3?fl0IMgBQf(15)g ^ej^2}^2^ ^£6H2 SQ. 01 g*. 0J|£ 
□ HI13IIOIMgSeKl3)8 pg B£XPIB(1)8 B^fif^ 10nm §22] AJ£|S6*»SJ2£ ?a»D. JJI23HI 
0| e^oj04( 14 )g JVDSCHI 2J6H flSIB 5-10nm S g^xj^^ 0) L^g gafigSW23 :?gBQ. 

SI33IIO|ggBOKl5)8 CVDSOil 2]6H flSjff 10nm §22] 4iaiSi*SW2S ^SStB SQ. E, S8^S| 
S g£M *B SB(17)2| g£j^. X11 0101^^9^^(13) B XII33flO| e 3 2 5)S ^£I^<L*SW2S 
5H1. »l23H0IMgSa«14)g «£iaa»o*££ =?gotH &22^, 0ilS^2^AHfe OHSCH B<L^I§ 018 

ofa sq. 

B ^S2J XII 6 B XH7ftlAIBEH0H/Hte. • 91 it 3 Oil SSI B fltta OII2dl2] Oil ££1*18 2^ ng MOS ^ 
XI ^EH^ ?£Sfe Oil Oil CH6H.gg«XIB. BCHESSSI pg MOS ^XI^Ei2| CHIEdl^OI^E 18 28 
sEOIQ. 01 3^011 i=. ^>0|2| ^ S CHI aCHAH ™Mo\ D\BO\U m&S2) SfCHSI ^o^.y^^ 0.0 

XII8^A|gEH 

aeoii^ e ggsj xii8^AigEH0ji cuon A8KO. ^5i2i xin lhxi xii7^AigEH0iiAHb. a»*sjsg ^5 
^ sxf^Sagsi ^^oii 2ig^o S - pioimxi aba. m^d ^ioim^s^ mwmg s>£xii cniedioii 

AH^, xHy^MOII e^M ^XloFOj SXf^tii S^AI3|fe AISEPh XII 2*9 01 2iQ(S. Ogura, 1988 IDEM 
p. 987. 01^ ^oi^s XII 5. 780.341 S). 0| fll°iO||AH^ M^H ^lOlg^^M XHSo^l ®\°0U, & 

»0fS2| B&'OIU ^^AfOIMOil CHSHAi^ Sf8^. SE. Bxf^5S g^AIOil ^ ^&0|| CHoHA1£. 

ss^ ^a^s bii ^aoF 2ia. s ^S2i xiis^AigEH^, e>&^ h^a-ii^^ s^^gi^sg » 

&AI1J 4= 20ID. 

£ 188 B ^S2j XII8^A|gEH0il If a Bflttfi BJEfll CHI S ai 34 OIIS£l« ^PSS UEffcS B^EOia. 01 
XII8^A|gEH^, Oil£ai^°1 xHy««0|| BxfU SAfM flXIBESW. 5I^A|2| £X^°JS§2J ££ 

210IQ. £ 18011 UEIt« dF2f ^01. 01 0IIE£I*J8 ng MOS ^^XI^Ei^ ^&9Ch 3EIH. B 
2| XII8^A|gEH0i1 fDB'Sfltta 0il£ai2] OIIEdl^ ^^OIIAHfe. pg yEflPI&(1)2| H301I XI1 1^101 eg 
S^(13)g OH^HoHAI XII2^l0IMia^(14)0l «x|gCf. M2D\\0\ = M&^(\4)2\ gTBOIIfe 

S»«38(4a.4b)0l g^SCf. XII 2 511 01 §883Qf(14) B a6F*2S|a(4a.4b)6K)llfc XII3^IOIM^a^(15)M 
DH5H5HAH ^101^2^(3)01 {jflSU. 7H0I gS^(3)2J ^^Oil^ ^»V(16)a OH JH oH AH ^ fill 01 AH (9PI- 

^Xl£iH. 01 ^IM0|A1(9)21 S^2| pg ^£^PI&(1)0ife XHyS^OII SSfzz: X-|g^g^£2J n"g ^ 

^B(I0)». 01 n"g *^«(10)2| 21*011 fl«8Ffc HM£g^E2J n + g 8(1 1)01 ««SO. ^101^2 

^(3) B n*g «^8(1 1) ^^21 SSOife £28(12)01 «fl8U. 

H*0I, B ^S2J XII8^A|gQI0il TtE gfltfS CHI£d|2i (HIS£I« ^^OilAH^. xHyg^(25)0il B»(26)3J 
^XIEIQ. 01 B»(26)«| 2I5H pg KEa^lEKDUISI S»2| «e»»2£ S8^^8(4)0| fl»8^| SO. 
O^dfAH. ^I^A|2i 2X^2] ^EJagOl »6fSCf. 

B K32I XII8^A|gEH0ll CDE S^IS^ SfEXII 0ll£d|21 0II££I^S. ^^S^ B EfilieJS^g Xjg^i 

^£21 n"g *^8(10)3 Hg^^^£2| n + g *^S(11)ES ?88f LDD^P^fi JfM HD. naiH, 511 
0| e^^qioi XII15||0|eaaQ«i3; sfg), XII25n0|eggQt(i4; g^S) B XH3M0IMBaa«15: ^S)E£ 
OI^CHS 3# 2|S^ES ^SIH. XII25IIO|Sggov(|4)o| o^^oh^ s S(4a.4b)0l g^9Q. 01 
25H2I S8^S*8(4a.4b)0ll SXfS ^5|of2, 3 ^SI^EHfe (1) S8^2(S(4a.4b)0l 2^ SXhg ^5J6f2 
21X1 »S 6fEH. (2) a8^48(4a)B0l SXhM 2?3oH2 «EH. (3) S»4S|8(4b)B0l 2XfS ^^3F 
3 6fEH. (4) S8^SjS(4a.4b)0l 2^ SXfg ^2!6H2 91^ ^EH2| 4^hX|SJ ^EHB ^ HQ. 01 
25H2J S8^SiS(4a.4b)0il ^XIS SXf2] ^^Oil CDBI ^^1^ SM»HB2| ^sf^M ^l^§S2J "00". 
"Or. "10". "1 1"0II CH§A|^a. E, 01 01l2dl^ ^iOIIAI^ S8F^S!8(4a.4b)S XH^S^ E^2J ?j^01| 
?lxl3F2^. XH^S^ gg>^2| B*l£IS&g XH^S^2J g$ife£^2S §§£J2, So^2JS(4a.4b)2| 
aXF2| ^SI^EHOII 2J^o^XI a^^Q. If£f/H. So^2«S(4a.4b)2| S»2| Hf^^Oil 2J » iDf^fe aXIS 
H. 3011 Jb±H0U PISJS^ H^Zl^g^. ^^g^ §01 ^ ^ «Q. 2. £ 

aioig^^oj ^I0IM2^^2^ 2JX1I^ 4^ 9iO\ H<yg|^2| tt£« 0II2£IM MSB 
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4* SAO. So^2|S(4a.4b)S CVD^Oil 2IB So^^^^OI £B ^dlggsf^o^ ^2 3f£ §D. ^£1 

Egsfsfai oi^2*ei as*sejg?ioii axm *382£mi. as^si qmjoii sgg oiag aai- 

SXI^gs 4* Si^l OH SOI CI. £. ^dlB^t. O^S*l£IBaj2£ ^^6^ X^^ XII 2 » ^ 910. CH 
^01. HI1 ^101^8301(13), H|331l0|eaagj(i5)g ^eJS^»Q|(Si0 2 Sf)2| 2dH §E2J ^211 3it= g 
e.l5gs}Q|(Si 3 N 4 ^)o^ ^Pgo^. gdlSBsfQt B6> 9J*pJ)ID} 4nm ~ 1 1 nm §£2J CH&SI g/g 3I0IM12 

Qfe bssmi gear ^ ao. onsen ftiais^sw s# qj^jhi^ snmoj aassswsi *i«o»Miifc 10 

nm 3E0I££, 3SEttf(DT)^gE ^}|£]XI »BO. (Da/d. B»2| ^et-^SS^AISI BSfOI »a»» 

soj oiieai^sj qimsisb ojua ^2 naa S5te»2i oumsfE ^^omi bo. 

B g.*g2| XII8*iA|gEH0il (TIE 9*1 ttg B£»l 0il2dl°l Oil 2 dl 8 Oil AH , ^^S^ ffi Eai°JS^2J LHB 

gj^oj s^o^ n - g e^soo)8 gxistoi Loo^se ^asm axiB*. £aiei^£. cm Eaiei^ 
£^ §y Eaiejg^e ^gsH£ ta. n^ioie^o^^ ^s^^g 4a-4b3si ^^m &x\ 

6^ bK OIISCH 4iaStf3W2S 4> 2iO. £. 1112^101^^2^(1 4) Oil 2^211 5fte S^ttSf 

QIS 0188(6!. xH^S^ BffaB^i BtfAIti ^ HO. 3*tfSW2SAIfe. OUSCH Ti0 2 . 

Ta 2 O s , AI 2 O s . PZT. SBT^ HE}. 

B &g2i XII8gA|gEH0ilAHfe. £3121^21 g»^0il e»(26)B «»«XIB. CH «=i «B3|. B^WIB g 

X|SH£ gO. mm. Idisgoj g £i ^|SJSfe OilSaiOIIAHb B*B 212^ 398I-0. 

OgOil^r B 983 X1I8^ AI^EHOfl 9«W8 01122.121 89011 CHoH £ 19a » £ 19bM SS»OI 
BO. £ 19a£r 31^398 ^SSf^ 9*1 9S Qil2di2] BS£0|O. £ 19bfe ±31898 ggo*£f 
93 0HS&I2I B2E0IO. £ 19aOII UBfcfi H[2} U0I. 0il2£|*J2J 3|^A|0{|^, M0|e(G)0|| 6-8V §£, 

Eaiej(D)oii 4-5V §£g ^ ej^sm. ±±(s)b smbo. oi2i aoi ae*s oumn. 

ffltf«a»(CHE)S a#S £aieig^^2l 2o^^e(4b)0il ?gfiD. XHyg^(25)0il EfxK26)M^xl 

»as«. axF2i &hB»»ss ss^^ewwoii waam ao. 01 insoii. as^sis(4b)oii aBa» 

21 ^gJSSOl S^SI^I. ^£J^£2J H^m. ei^ha^2| Xi2, v SfS ££S 4* SICK ^^g^^2J SSf^^ 

s (4a) chi &x\m ^ejs^ s^o^i^, £aiei(D). ±^(s) s^oii ei^^s^ a^ v e &0121 s^2f jh^is^ # 

Cf. SB. 0il££l^2i £ 1 9bCHI UE>t« d^2f &0| ^IO|S(G)Oil ^a^ v ( — 5V)M B^hSHl. Hfi^k 

£o^(fn)s sya^M 01 e sj-oi a6^^e(4a.4b)2^^£i axfs s*»2sjw ^o«aa. £. ^ioim 
a^(3)oi ^^2j oiisai^oiiAH g^gn oi^ g«oii^, ni oii£ai^^¥Ei gAioii axis ^ 2i 

□ . 01 39; dk^(S). £ai2J(D)S pS BE»l3IB(1)a §S?I5 »B «0. £. BEXII3IB(1)2J a?i 

2f^ cib §s^i £eiiei(o)oii ei^^am, ^^(s)m ^^a?i^ mm. £aiei(o)^2i am^^g(4b)^2 
^¥Ei mxim assFfe 5!£ p^ma. ^^(s)^2i aa^^e(4a)°i2^¥£i ax^a ^sa^ g^oii^. 
^^(s)oii sa^i ei^isni. =aie!(D)* ¥^a?is a^ 

SE. £A|^ of XI aaxi°[. 0ilEai*J2J ^§8 ^^(S)2f £2H9J(D) AfOlM SXI^2^AM 

^oHaa. aa^^s(4a.4b)2j ^*i#eho!I ooaf ^^s^, £aieig^ e^si a^as^^(xHy 

^)0l ^^£|^ 21^ 01 g 6^ 5101 CI. ^^(S), £2lie!(0)2J CH£ ^Oil bhOICH^o^^^ a^a^^^2i 
^^^f fi»8MI UElUb ^§ d^o^ §Q. a»448(4a,4b)S| 4^fXI2] «S|^EH0I| (Hdf 45H2I CIS 

a^a^^^oi gcHxm. noil ifdf i phsi ^oiiah 201^^21 §s§ ^1^^ 4- aip. 

DMOilb B ^ V S2J XII8^AlgEH0il dl^ 944 tt^ BEfll BIEBI2I 01l£ai^2i UlS^gS £ 20a UiXI £ 
20iM STSolOj ^SBD. 21 Xi. £ 20a CHI UEItH UF2I ^01, xH^S^ (25)01 g^SJb H|^6^ 5 

SaiXI^M nng(27)S. BEflPIB(1)6K)ll 8«BO. 3&IH. £ 20b0il UEHS b!2f aoi. OjlfHQj RIE 
^Oil 2JoH pS ^£jypiEKDM 0IIS8ESMI Bxf(26)e 9S80. 

□ eOil. £ 20c0il UEftH d|2f SOI. p§ ^£XII^I©(1) a^Oil aSK^^fe^OI 5fg Sl^jSh 
Oj 10nm §E2J XIM ^1 01 e g ov (1 3) g g^g^Q. ao^5|^^0| 5fg ^dlggaf^SJ Oil 21 □ JVD 
S2§ BBCf. X^M >]|0| ^^^0^(13) g^^. CVDSOil 2|oH ^ai^6hS|Q|g U^ofOI 5-10nm §£2J XII 2 
;HI0|eg£9!(14)M 8S8Q. OICHAi. JVDSOil 2joH aa^^j^^OI ^£ie^SfS|M SJ^ofOI 10nm 
§£2J Xjl3^IO|^^2°l(15)^ ggSICI. 

Deoil. £ 20d0il UEItH bl-21 aoi. pg BE«PIB(t) a^Oil LPCVDSCHI 2I5H ng £^ pg f $11 £ 
5B 50-250nm §£2j a^S^ai^QKg fl xjg s ^^^i^ WIS 51^011 2J 6H IIHEI ^ ol-Oj 

^loiMa^oje s^Ba. oiouh. ?«oiMa^(3)g o^b^ mo\ as £ai2is^s sasfb s 

^2] p§j BEa^lB(1)2| SS2I Xll1^|0IMgaQ«13). XII25||0|Mga^(14) XII3^I0IM§S ^(15)g Xf 
^IStf^jSS ££101 WIS BO. 

Oeoil. £ 20eOII UOt« 0121 ^01, B8^S|8 g^M «B S2K17)§ 8»SO. 01 S21(17)g flllPIIOI 
^^3^(13) % XII3^IO|eaaat(i5)aOE XII25||0|eaasKi4)2| OIIS^E^I S OilS<™m 0188^01 XII2 
^IO|eaaoK (14) o| c+«g d^^2§ 911 g 0I88SSJIH g«BO. B ITS 9 XD8ftl Al g EH Of! AH fc, XII IX 

oisaaaKi3) ^ a3?iioisae!V(i5)8 ^aiBS^aiss ?«8m. fli2^ioiMgao«i4)# Aiasaa 
^12^ ^«6ni a2°s ( oiis^^^Ai^ oilmen %&y\m 0188^ go. £. ss^^s g^S ?IB s 

2.K17)S. OilS^S 0I8B ^IM Oil SSI QldOII HF^±B &^B OISB M^^Oh EdfOI 0IISS2 

S g^6H£ SO. 

oaoH. £ 20fN u&a u^2f aoi. pg bexipib(i) aeoii LPCvo^oii 2jsH aMAaito^oi «ia 

eg§fSf(18)8 28^38 91 B SZK17)0I Baai 0Hil£l£^ SJ^BO. £ 20gOII UOtii 

»a aoi. pg BEflPiBd) aeon chsh rieoii sib oiaa oiise ^ahcw aa^^^^oi ^ai=§ 

SW2£ ^P^S a8^»S(4a.4b)§ g«BO. 

O80II. £ 20hOII UOtH dF2f aoi. pg BE»PIB(l) BBN ^9^(16)8 BSB ^. H9^gfe£2| n" 
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a e*ttsao)g s8&o. n~a 46>8{io)s ois^a^iBwi sish aioiM2^(3)§ o^as sfoi ng g 

^2Jo>3, 3 S3 a CHI 2J3H ^2JB g^Ii SS^&o^Mi gg^CI. 
CfsOil, £ 20i0il LfEiy dh2l S0|, }i|0|e 3^(3)3 *?e?0il «ej ^ffl|0|AH(9)g gg^ ^. 3g£g*sE2| 
n*a ^<L>g(11)M 8S»0. n + a 46*8(11)8 0IS^°j:>l^0il 2J5H M 01 eg =(3) g ^ffllOIAi(9)M 

of^as men na ^ssm. 3 *2i sxiaoii 21 sh B82t8°£JM g^ea. 

□ 8011, pa BEXII3IB(1)2I 2 2 Oil CVD£ SE!=r ^ifflQSOfl 2J5H EIB. §oj Hgg^^Qj 

e iisjoni, oiouh pa be«pib(i)b iss g¥i:>i§oiiAH aaa»2£Mi ^101^2^(3) si n + a 4<y 
@(i 1) 4421 ssoii zasss^aAtoiEs.^gasr £88(12)3 saecr Eas(i2) 88*. 8?i 

0I2J2J S^Oil fe[g 0l«IS2i 2§§3^i XOo^, £ 18011 UEItH OilSai^ =?^D[ &^&CI. 

BB. EAlb 6HI 32iXIB. £ 182| OII£a*J B8*\ 8BBS4 §^g§, ?^§I |^§§ dHd 
i^i§, HHA|H||0|£4 g^5§ S82| CMOS HI5g§I ^Xf >ixl Sjg^ot g$|aj>§i Oj|£d|^oi 

0I2[ aoi S &S2J HI8«A|gEH0ll/Hfe. S»«S( 8(4a.4b)8 3101 = 3^(3)2) °J£>2| (HdJi^Oil »3IS» 
88tt 4> SACK CCF2IAH, B e^xi^Ei2| 3||0IMfl0l »»2| Dl A-JIsf^h ^SUHI SCh 30il ©a. 

QiStr. n^£2i s?igf8 bexii oiisaig hi 3 8 4= aia. e. ai = &2i ^^^^ gansi bimsfoi :H2i 
b&soi ch^es Bfittg bexii onsaa gas- 4* ao. 

E. S6^2jS(4a.4b)2J xHy^OI gf»2| =8 XI1 1 3||0|egS4(13) SS- Hi 33101 Ml 24(15)21- XH23IO|e 

aaaKi4)2j oiis^exi- onsAiaa saoii 210H goio^i xiio<» 4* 21a. 3011 a>e>. 

B8^S|S(4a.4b)8 CHSE^. HHXI8 4> SICK 3a3 SSf^5«S(4a.4b)S - XH2JI0I §i 24(14)011 2JSH 

a^i^£^ sasi sasss. Bs^sjs(4a.4b)Zf2i assfis ijchuii afca. h*oi. 

2o^3g(4a.4b)8 r^g<3, £3121321, 3101 = 2^(3) S ^^S^o^^Eib, H1 1804(13). Xj|3^£ 
4(15) SJ #3*4(16)011 2|8H &2ol i^SJH^, S5^XI»80I ^4*» g*]^8 BE«I CHISaiS Hl§» 
4> SACK Sof^2!S(4a.4b)S 3101 = 2^(3)21 B^^^EH XH^S^ ^^9.^. ^XHoFOI a^SIH. 216^ 
^^(4a,4b) e2| XH^§^^2| ^^2J 2 5^^^ EH Oil 0il£ai^2J >i2J ^§ghCf. EEf 

a/d. oi ¥^2j ^ioim^oi s»2j aois ^^sis, sci oi/di» g«»a bjexd oiisaiM xiis 

^ 4^ 

s g^i^^ aEui Diisdis xii^^ 4^ ao. 

35112, g g*§2| X-il8^AiaEH01IAHb. ^I^A|2| SXf?°JfliI ^4 h A|^ 4= 01 DH^OII. ^i^^£2] 

H^m, D\mM2\ 21^FS^2| XI9SF> EES 4- ?lCt. 

HI9AIAI9EH 

CfgOllb S SS2I HI9^AiaEH0il CH6H *S8»a. S ^£2J UI9^AiaEHb, ^,^12] JQ| 8^ A| a EH Oil °[CH 
AH, £ 1821 as^5jg(4a)Jlf S8^S|S(4b) AhOIOil bWX\B fll2ae^(14)B BBIfid^l 5f3, 23>H2| 2 31- 

^^§(4a.4b)e ^ifiiAi^j mrnrnn 910. e 21^ s ^321 ni9^AiaEHoii ajg g^iss ^e 

M 0ilE2.|2| 0IISa« 751 UEftf &£E0|Ch £ 21011 UEiyj SOI, 01 Oil££l*j 

Xil8^AiaEH2| asf^5je(4a.4b) % 11128 83^(14) QI^OII 38}*3|S(4f)8 UH»» 210IO. 

aeoii^ & ^§2j xii9^AiaEHoii o>e b^^s me a a oiiEdi^2i xnsygig e 22a lhxi e 22m s 

S8K)I SS&Cf. &OI UI8^AiaEH2f H» £ 22a0il UE|y Idf2f a0| p ^yg^(25)0| m& 

s^m ni^mfe ssaixi^e m&(27)m, pa ^exipi&(i)^oii assha. nan. e 22boii uei 
t« aoi. oiiaai rieboii 21 6h pa &£ai^iB(i)» ousbssmi e»(26)B aaso. 

aeOil. £ 22c0il UEf^ bf2l ^01, pg ^E^PIEKD S3 Oil SS^^^^OI *J£ieHSfQfB m*\ot 
0\ 10nm §£2| %\ ^ j\\q\ e g 3 )g gaffO. 2oh^^^^0| *!£ie§!s*^oj oji^j^j JVD 

g e0t ^11^101^823^(13) a^^. LPCVDSOil 2J5H SS^^^OI ±z£ tfaSB2f°t(18)S 5 
-10nm S£ 8«»0. OICHAH. JVDSOil 2I5H 2o^5J±=^0i »g U^SFOI 10nm g££j 

UI33ilO|e§^m(i5)§ g^eCf. 

agoii, £ 22doii uayj bhsf ^oi, P a ejsanied) asoii lpcvosoii 2|oh na £^ pa m^mm £ 

50-250nm §£o| Q^§^a|2Q|g g^g^ * ^ OllS^I^Oil 2| 6H IIH 9^6^01 

>iioiMs^(3)e ggea. oichai, ^1101^2^(3)^ o^b^ o\w ±±<g<» sj £5iieis«§ sss^ g 

^2| pa KEXIIPIB(1)2| H22j H13H0l§8HaHl3). tf£lSB»4(18) 91 JQI33II0I SB 34(15)8 »PI 
SM2S E&0I WIS BO. Oi^lAI, S»*aiB(4f)0l a^SD. 

QSOH. E 22e0il UEfid! 01-21 ^01, P a BEXBPIB(I) S3 Oil 6^04(16)8 8BB Xig^g^E2| n" 

a 4^8(10)8 8»ffQ. n"a *^8(10)8 OI&^EJ^I^Oil 2|5H ^ilOIMS^(3)S Df^BS ShOI na B 
^ii ^^'^3. 3 ^21 ^ X-i dl Oil 2I5H ^fflff g^il S^J^^^^Mi gjgBCh 

□8011, £ 22fOII UEfti! b^2f «0I. ^IO|e 2 ^(3)2J ^^Oil ^BI0IAI(9)8 8BB 3g^g^£2| 

n*a *^8(ii)8 aaeo. n*a *^8(ids ois^a^iBoii 2jsh ^101^2^(3) si ^moiaiojb 
of^as 5^oi na §esi ¥a»a, 3 ^21 B»a«i 21 sh ?ae s^g§ ssssesmi bbbq. 

aeoii. P a ^e«pib(i)2| s^oii cvog e^ ^mason 21 sh g^ei, eib, ^2j hss=^qi 

m £J^o^3. OICH AH pa BE«PIB(1)8 BS^ S?l^ieOi|/H g^aSESAM ^ilOIM2^(3) 3J n*a 
8(11) 4421 SB 01 asaS*tf£IAK>ISS ^Sfl^ ESS(t2)S 888a. £98(12) a^^. 8^1 
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012121 g«0il 0iy§2| 2§§^^I XJI>lohS. £ 21011 UOfc« 011238 ^9D. 

BE. EA|^ 61X1 B21XIB. £ 212] 011238 S^gaej S§»e S ggg§, dHd 

nHAimioi<aQt bsi g^°i cmos hizsssm =£f sjs^a gflsjs 01123 boi 

HI10*JA|gEH 

aeoii^ b es2i Hiio^AigEHoii chsh «aea. £ 23^ b area Hiio*!AigEHOii os g*is« be 
ai 0112321 011238 ueiyi eaEoio. his * Hi9^AigEHoiiAH^, *Hys^§ e>£«Pie 

Oil CHSH BbSOtfEHS B2SMI. *H^g^2J g*&01l BxfM BMKXIB. 01 HI 1 0** A| gEHOil AHfe *H^2^!S 

be»pi»oii cash 2{ofl)«Eis B2SMI. iHys^oii BM'gae 2010. Dam. 01 hiio^aisehe 
ohe382] xh^s^oii exm sa^s «»b2Smi. ji^aihj ax^ssssi b^b sess^ 201a. 

£ 230il UEftH d*2l- aoi. 01 0H238S pg MOS M^jXI^Q^ ^£SQ. 333. 01 H1 1 0*J A| g EH Oil CEf 
fi 0M2382I ^OilAHcr, ng B£XIPIB(19)2| S3 CHI Hll D\\0\ SBaoKl3)fi 0H3H6HAH HI2^I0IM§3 
Of(14)0l SflSCf. HI2PH0|eaaa«14)2| »B0llte as^38(4a.4b)0l gg^O 

HI23ilO|eagof(i4) §J 38^3 g(4a.4b)^0i!fe HI33I0I e 884(15)8 OH 3H oH AH ^101^2^(3)01 gx\ 
SO. ^101^2^(3)2] ^^Oilb tf»0«16)8 OH JH oH AH ^ ±mO\ M(9)D\ £xl£J3. 01 ^UJIOj AH (9) 
2| 6f^2j ng B£aPIB(19)0llfc xH^S^Oil gsfb XHS£8fe£2| p~g ^^g(20)HI. Ol p~g 

*<*8<20)2| 2J^0il fl»8tte 3g£g^E2J p*g «^8(21)0I gxl^Ch }I0IM*!^(3) » p + g 
«tfS(21) 2W2| saOiliz: £SS(12)0I gxiSO. 

CH^OI. B tt8°| HilO^AIgEHOil d>M B*I«*S B£» 0UE32I 01123 8 ^SOilAHb. XH^ S^(25)0il Ef 
»(26)3* gxl£!Q. 01 B»(26)0ll 2]5H pg &E«PI B(1 )UI2| 2Xf2i tfB»82S 88^3(8(4)01 «X| 
SMI SO. C&3AH, 3I^A|2J S»2J ^SSSOI 8&SO. 

B »g2| HMO^AIgEHOil CUE B2SI Oil 23 21 0II238S. 4^34 ^ E5il2JS^B XI8$8 

fe£2J p'g ^<^S(20)Hf 3M£g^E2J p*g *>tfg(21)2£ ?«B LDD^^EM 3= v ^3 BO. 333. 
01 SB a 401 HI1»0|eaaof(13: 8FS). HI 2511 01 Saa4(14: §S8) * 31 331 01 §i^^(15; ^§)2§ 
0\mO\E 3B 38423 ^££13. HI 23101^8 4(14)21 gJB^Gil^ S8f^2! g(4a.4b)0l g^l^a. Ol 
25H2I S6^^S(4a.4b)0il 2XFS ^^6f2, 3 ^3&EHfe (1) as^s«S(4a.4b)0l ^^SF3 
Sill « EH. (2) aSJ«*2!8(4a)BOI &X\m ^^o[H 91^ 4 f EH, (3) aS^2!S(4b)2^0l SXfB ^^6h 
3 ^EH, (4) a6f^^g(4a.4b)0l £^ SXfM ^^SFH BEH3 4^XI2j ^EHM ^ 2lO. 01 

2JH2i asf^2is(4a,4b)oii ^xie axf2i ^^oii aj a BMaaaa ^^^e ^i^gssj "oo". 

"01", "10", "1 fOII CHSAI^ia. £, 01 Oj!£d|^ ^^OilAH^ 2 3F^5j S(4a.4b)B XH^S^ B^2| ?|^Oil 
?ixl6FH^. xH^S^ eS> h ^2J gJ^IXJS^B xHyg^2| g^gfe£°^2^ ao^2JS(4a.4b)21 
SXF2J ^^^EHCHI 2|^mXI (H^AH. as^2jg(4a.4b)2| 2XF2] SfV^Oil 2IB Hl^>i^ ana 

H, 3 Oil ttt£> 3>^>l CHI 51218^ H^3ig§ ( =§g^ eoi 4- SCI. £. 4i^S^3f £ 

aioig«ei2i ip^aw^ ;hioims^2^ sjhib 4- sich 3^gj^2j g^^^ ^£^1 onsais 

^ 2iD. ao^^S(4a.4b)E CVD^OII 2jsh 88^4^401 ^ ^aiE^'lf^^^ ^P^oFS #Cf. ft) a 
agSfm-oj oi^2«2l 28h5^^¥IOil &X\m ^2*B2^JW, oF¥ §^^2J °|g0ll ggf ^^1 0iE1^ 

^xi^^e 4^ spi (Disoia. se, ^aie^ v , aas^£ie^2s ^^a^ x^^ xiis^ ^ ch 
^oi. aiMoisaae«i3). xh3^ioim^2^(i5)m diaa^»oMsio 2 af)2i 2m §£2j ^211 at ^ 

aSB»aKSi 3 N«a»2S ^^olS. BaS^»Ot *^ a,^JHI^ 4nm-nnm §E2j CH&3I ^lOl^g^ 

o*m a a 8^1 ^ 910. o\ma\ Baa^aoi-. »^ s^^jhpf 5nm2j *jae§J&s, k 2j 10 

nm §EOI£^. 5! S Ei ^ (DT)^gj £ ^313X1 S^bQ. UfaAH, 2Xf2J ?SJ-^«8^A|2| 3B0I Xi^^sf 

aoi oii£ai^2i oiAusfsa- oma ^ s^^xf2i oiaji^e ji^oM\ ©a. 

B ^S2J Hi 10^ A|g EH Oil CD^ g^^ v ^ B>Efll Oii£d|2| Oil £51 ^ Oil AH ^. QJ £31^9^21 LH» 

gAfoj s^o^ p "g ^^g(20)g ^xioFOi LDD^SM ^SoFZ £511^^5, CHM Efiiia^ 

* Eaieis^m ^?^oH£ ia. ai2»oisaaQ«i4)s am^^s 4a-4basi ^**m axi 

olb HK 0II2CH ^£1561^25 4= SIP. £, HI25ilOIM^a^(1 4)011 2^211 S^^sf 

Q^S 0l§oFa. xH^S^ SS2] S^Si^i B^AIS 4= HO. E^^m^^M^. OllgJCH Ti0 2 . 
Ta 2 0 5 . Al 2 0 5 . PZT, SBTD[ 9lO. 

& ifS2| HUO^AIgEHOilAi^. £aia^2i • 94011 &W26JS gXl«XI2h Oi£ =2J^ 2.^01ia 

^^Iohe sq. ^6i, laiegoj gag pi«s^ oiisaoii/dfe B^a £i2a e^s^a. 

PeOil^ B ^ V S21 HIIO^AJgEHOil (HM SflBS Oil 2 a SI S^OII CH6H £ 24a £ 24bM BS8F0I « 
SBD. £ 24a ^ Dimm^M ^S3^ g^ISS 0il£d|2J &a£0IQ. E 24b^ ^>ie^M ^gofb s 
0il£d|2J BaEOICf. £ 24a0il UEIdi dF2F SOI. H2atfS| ^I^AIOil^, 2ilO|e(Q)o|| 5V §E, £ 
5iia(O)0il -5V g£S ^ a^FoF3. ±:^(S)S ^2?^ SO. OI2f ^01 2^ V M «H£^ £H^ 

b« ^ia2j axKMi Eaia a^2j a^i^ oiiuxis £aias^^2i as^sjs(4b)oii ?bbo 

tH^S^(25)0il B*K26)* a»B2SM. 2Xf2J ?aa»£5 aS^2JS(4b)0il ?ixl ollt 2iO. 01 (Dig 
Oil. S8t«2(8(4b)0ll CUB aX}2j ^Ej^gOl »»aH. ^EJ^£2j 3^sl. ffl^a»2| Xi^SfS E£i^ 

4- ao, ^^s^^2i a»«ai8(4a)on axfM ^^8^ s^oiife. Eaia(o). ^^(s) ^on a^h8f^ 

aSa &OI2I 3^2^ 3*{iofa BO. BE. 01123821 ±1\S= £ 24b0il UOtiS df2f SOI ^IO|M(G)CHI ¥ 

ast — 5v)e a^am. msa ££3hs(FN)g ays^i oissfoi as^sj8(4a.4b)2s^a a»B 

°JI^25Mi S5H5IO. £, >il0IMa^(3)0l ^4-2| Oil £ dl ^' Oil Ai ^ 3<=>o{|^. 2| 011238 

gAioii ax>e »ts 4^ ao. 01 3^. ^±(s). Eaiatojs pg asa^ieKoa §s?ig s^a 
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mo. e, pg e*£*ii3ie(i)2i fi^sihr am §s^§ EaieuoxHi ei^am. £±(s)» 6fe. 
Eai2KD)*?2j s5^2is(4b)e}os^a sx>m sssfis ^e ^sfq. ^^(s)^°j fi6f^sj§(4a)B 
ss^a exfM g^ssfe s^oii^, ^^(s)oii ss^i ej^sm. Eai2j<D)§ ¥^s?t£ sfei mo. 

E. SEA! SHI B»XIB. CHI2dl^£i = £±(S)2f Edi 21(D) AfOlM ^iS^l 2XiB££M| 

goHfiQ. S6f^5<S(4a.4b)2| 3;*^ EH Oil d>Ef Eail2ige? B2J2J SSfiBsgffflg 

^)0I E££J£r 3±m 0IS3^ 3t!0IQ. ±±(S), E2II°J(D)2| 0\± = 011 dfOIOI^Sf^ffe 2f?2g^&2j 
B3S3f BH8MI UEIUfe ^§ d^6f2 gCf. S8^Si8(4a.4b)2| 42fX|2| ^2}^ EH Oil ID 21 42H2I C[§ 

susimsoi soum. noil c&« iW2i ^oiiah 2tii^^2] §a§ ?i4S ^ aa. 

DS0II& B ^SSj HI10*JA|gEH01l CDS Btlttd B£»l 0IIEai2] 0||Eai*J2j XHSgTBB £ 25a LH XI £ 
25il »3&8fOt figBCf. 21X1, £ 25a0|| UEft* tif2f 901. XH^S^ (25)01 g££l£r OI2JM Hl^of 

fc ssaiin^M Mg(27)». bexob(i9)&oii aaeo. nam. £ 25boii uE>y 901, oiia 

CU RIE3 0II 21 3H ng B£fl?IEKl9)S 0I9SSSMI B»(26)» SSSa. 

O BOW, £ 25c Oil UEItH tif2f 901, ng B£»3IB{19) SSOil fiof^fe^OI »S tf&isssws £|2« 
SfOj 10nm g£2j B | 1 31 01 g § gj Q|(i 3)g g^ffCf. ^g^xj^^QI SfS 613999421 S^g Otl^CH 
JVDSES SBD. ^101^^2^(13) g£^. CVDSCHI 2JSH tfaBfc>»4» SJ38fO] 5~10nm §E2J 
XII2^!0|eg2^(14)§ ISSJQ. OICHAH. JVDSOil 21 oH fiof^^OI Sfg 6l&IS5l2t4S Sl^ofOI 10 
nm §E2| HI3IHIOI e § g 0^(1 5)S g{jBD. 

CfSOII. E 25dOII UEfy! tifSf 901. ng B£aPIB(19) fie Oil LPCVDS Oil 2|5H ng Efe pg I^ii £ 
5 St 50~250nm §E2| ag§AJ£|3Qj§ fi ^ e s ^9315 Qj Oil 9 31*011 2|oH HHEI^ ofOI 
:HI0IMS^(3)3 SSBQ. OlOiAH, ^101^2^(3)^ 0^B5 of 01 » £fill21S^g g^8f^ g 

^2J ng B£»3IB(19)2| S22J XJJ 1 3101 g goi cn (13 ) fl | 2 ^j| 0ISBH4(14) Si XII 3 311 01 MB 34(1 5)S 
»3IS«=!2S EafOI 0H9BCL 

□ 8011. E 25e0il UEffcH bf2f 901. fiSf^^^ g£M ?IB S2M17)B 8«BQ. 01 SS.K17)S XII13I0I 
M^?j°l(13) ^3^IO|e^o4Q|( 15 ) S Q £ «12^IO|g§S^(14)2| 0|l9^£^f B OIIS^S OlgofOj HI 2 
^IO|e§o4Qv( 14 )oj >di»5jo^ 0IISS£SM| ggBCK B ^§2| H1 10^ AlgEHOII AH^. H1 1 

^101^^2^(13) S HI3^IO|e^o^Q|( 15 )« ^aieS§fai£S ^PSSHL. HI2^I0IM12 ^(14)M ^aiE^ 
sf^ES ^^6fJI 919.B^, OIIS^E^AH^ Otl^CH g^5||g 0|g6fPi gQ. £. fiof^^S g^g 9\& 

ge.Ki7)^. oiis^m oisb %\m oiiss ch^oii HF^f^s g,^B ^f^« oig^ Maf^of Eafoi oiiss 
e^ g^oHE ma. 

QeOII. £ 25f0ll UEftB bfSf 90|. ng B£«Pie(19) S90II LPCVDSOII 2J5H fiof^^j^^OI ^ai 

^^sf^d8)g fiaf^^e As sz.Ki7)oi &ssi oh^'sje^ u^bo. nam. e 25goii uEft*! 

df2f 901, ng B*£«PIB(19) ^^011 CHoH RIEOil 2]^ 0|»fi 0II9S SSfOI So^^^^OI ^ai^ 
gsf^E^ fiSf^^S(4a.4b)M g^BCf. 

CfgOil. £ 25 h CHI UEfy df2f 901, ng y£»3l»(19) fiH«l 6h»QKl6)a g«B ^. X-|g^gfe£2| p" 
g ^^S(20)M g^BCf. p"g SK^S(20)g 0IS^gj^|*0|| 2JSH ^IO|gfi^(3)S Of^B^ ofOi pg m 

$mm ^Sofii. n gx-iaioii 2joH i^ii sssf&£gAM aaso. 

QgOII. £ 251011 UEftH bf2f 901, ^I0|gfi^(3)2| ^«0|| ±m0\ AH(9)M gSB ^. H§^e^E2| 

p'g *tt«(21)S SSBQ. p + g «^9(21)S OlS^gJJIifOII 2I5H ^IO|e S ^(3) * ^ JHI 01 >d (9) S 
Of^B^ of04 pg I^fl ^gJSm, 3 «2| ^^aiOII 2J6H ^2JB I^il ^^sf^E^Mi g^BCf. 

CfgOII, ng ^£^PIEK19)2| fiSOII CVDS £^ ^IHEISOII 2joH EI&. 3»M M2J 2§§g^ 

QfS H^I6f3. OICHAH ng &h£^PI&(19)g ^?l^|gOi|AH ^xHai^E^Mi ^I0l^fi^(3) ^ p*g 

^6.^(21) 2|2|2| 3 2 01! Hgg^^^aiAfOlE^ ^^£1^ EfiS(12)g 8SBD. EfiS(12) g^^, 
0I2J2J g«0|| Dl^e2| 2§§^§ Hl^6f2. E 2 3 Oil UEfldi OilEai^ ^S^f ^^^D. 

BE. EAlb of XI &2JXIB. E 232J OilSai^ ^5 g^^o^m- ^^e^ a^g§ t 0H< m 

g^ss, miAiflioitfQj g^s§ e2j s^rsi cmos xii3&g§g ^xf iii^oi g^i^a oiisai^oi 

&^9Cf. 

OI2f 90| B »93 J91 10AI A| g EHOflAlb. fi 6f^^ ^(4a.4b)# ^Il0|gfi^(3)2| ^&2| Ofai^OII »PIS» 
5*ES SSff ^ 2iQ. UfafAH, ^ g§«XI±EH2| ^|0IM90I »»2| OlAllsf^f ^f^of^l SQ. 3CHI CEfaf, 
CHS§?. 3^£2| Bfltt^ BEXII OiiEdlM XIIS& 4= SIO. £. dlMS2J *JPJ^£ §2H2f dlHofOI >i2i 

aaa oi ch=^e^ cfltta Bsa oii£ai» 4^ aa. 

E, fi8f^^e(4a.4b)2i XHy90| aB2j sg jgi 1 311 01 e 834(13) % HI3MO|eaaof(15)a ai2»0IS 

ga4(i4)2i oiis^Exf as oiisAiaa ^mm 210H goisf^ii jqioist 4- ao. 3 011 oaf. 

fiSf^21S(4a.4b)^ CHSE^ UHfltt 4= SID. Bai3 fi Sf^^t g(4a.4b)8 SI2»OISSe4(14)0ll 216H 

fi^i^E^ ^fioi ^aisiE^. saf^^e(4a.4b)^2j ^s»gg ^chuxi sffea. h*oi. 

fiof^^^(4a.4b)^ ^^S^. E5lieiS^, ^IOIMfi^(3) ^ xH^go4o^« a ^ ( nil §24(13), HI3S3 
4(15) K tf»4(16)0|| 2J3H &fi8l 1^9°^. fiSf^XI^^OI ^4*B BEfll OilS^I* XIISS 

4= aCf. fiof^^e(4a.4b)g 3101 MS ^(3)2| B^^^EI XHyg« SXHofOl S^£I2. fiSf^ 

^S(4a.4b) g2| JUi^S^^2J ^^2| fiof^^^QIOII CQaf 0il£ai^2| fi#fi^^^s ^pj g§g|Q qj 

afAH, oi ¥^2i 3101M901 »arsi ^ oim qiaiib cava be» oiiEaie his 

ar ^ 2icf. 

H^OI. 8^9 CMOS5§££ gOlof^l ^B^fsSfE^. 3|S2| HI5ai2JM AfgSfOI XlbISS 
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s g*i»a g»£a oiisais as» ^ aa. 

332. S 8821 aiO8AI8EH0l|Alb. 5I^A|2J 2XI?2is§I 8&AI& ^ 2JO. 01 IMS Oil. 5|l|^£ 
21 U^a}, 5|l*A|2J 85*8821 Xi^Sig E2B 4* 2iD. 

niitfAiaa 

oeoii^r s 8821 xin 1 4i ai a eh oil chsh saea. & 8821 anaAieaifr. 85121 aiogAiaBioii 21 

OiAi. £ 2321 S6^2jS(4a)3f 8o>*3S(4b) A^OIOil dHxIS ^1298^(14)8 8828*511 8*2. 2DW9\ 8 

s^sia(4a.4b)8 aa»Aisj =?%m asm2 ao. £26^ a 88 21 xn i i^ai^ehchi cae g*i88 e* 

Ea 0il££|2J Oil£dl*J ^21 UEftH &8£OIO. £ 26011 UEiyi d*2* «oi. 01 Oil£dl*{ 85i2i 

aio«iAia£H9 a»*aia(4a.4b) ai a2Beo«i4) cu^oii ssntaiawjs hhxis 201a. 

aeoiib s aaa anaAiaaioii mm stivg oiiaei2i onsaia2i xnsygg £ 27a luxi £ 27fg 
ss8*ot ag80. 85i aioaAiaaisj cuswxis. as £ 27aoii uaa 01-21 aoi. *h^s^(25)oi a 
££icr 01218 m^m^ s^aiixi^e mi e (27m. na »£a5ie(i9)«oii 8880. nam, £ 27b 

Oil UEItH bf2f 801. OjiaCH RIESOII 2JSH ng gt£a5l8(19)8 0fl8»2SJSH B»(26)B 88 8(0. 

DM Oil, £ 27cOil LFE>yj UF2f 801. n§* BJ£a3IB(19) S3 Oil 8 01 Sfg 838880*8 §13 

ohOt 10nm g£2J M ] 7\l 01 M m 8 S>( 1 3)8 8880. So^^^^OI 5*8 8£l88SfS|2| U^gOjlgjQj 

jvd32s »8o. xin>iioiM§2^(i3) a8^, lpcvdschi 2ish ssmsib^oi 8aaafiQt(i8) 

§ 5-10nm g£ 8880. OlOiAH, JVDSOil 2J 6H 8»**!M0| Sfg a£ISa»S|g Sj^otOi 10nm § 

£2j a3Moieaao«i5)8 aaea. 

DM Oil. £ 27d0il UEftl! til- 21 801. ng B£a3IB(19) 2 3 Oil LPCVD^Oil 2J5H na £fe pa fell £ 
58 50-250™ §£2| D^S^I^M £138 £^51^ Oil S 21 s Oil 2J6H EHEiy oK* 

>ilOI^2^(3)e 8880. OICHA-i. 5ilOIM8^(3)e Q^3§ ±±<g<=» ^ £ai2JS^m 883*^ S 
2*2] na 8£a5l»(19)2| H82J XI1 1 51101 §aa«Kl3), aasa»af(18) ^ JJISJilOie^a^s)^ X p| 
gt^og c dK) | Oil 8 BO. 0\J\M. 88^38(4001 

DMOil, £ 27e0il UOfcfl bF2f 801, B£a3IEKl9) 2 3 Oil 6t8Qt(16)8 888 Xig^gfe£2J p" 
a ^6.^8(20)8 8880. p'g ^^8(20)8 Ol^^^OI^Oil 2ioH >ilOI^2^(3)M 0^3^ 6[0\ P a g 
^11 ?S6f2, n ^2j ^xHdlOil 2J5H 3*88 I^ii 88882SJIH B8BO. 

□8011. £ 27f0il UDt« bl-SJ- SOI. ^101^^^(3)2] *^0il ^ffl|0| AH(9)M 888 ^. Hg^g^£2| 

p + a «f6f8(2i)a aaeck p + a «^s(2i)s ois^ejpi^oii 2ion ^101^2^(3) a ^hhoiahojm 
of^as a^oi P a i^ii ^gjom, n ^21 ^ x-i e.i oil 210H i^ii ssaa^SMi a88o. 

DM Oil, ng ^£^l^ie(19)2| 2 3 Oil CVDS £^ ^DHEiSOil 2J 5H EI8. 2t§ 2§§5^ 

°I8 SJ^loHL. OICHAH nt ^£XIPIS(19)8 g^8 ^?i^lgOilA-i gaai8££Ml ^|0|MS^(3) ^ p'a 
^6.^8(21) ^^21 S3 Oil He§^^^aiAF0l£^ ^8£l^ £2S(12)M 888Q. £38(12) i^?, 
8^1 0I2J2] S^Oil Dl^g2| 2§§i^I HI>|o|-S, £ 26 Oil UDt« Oii£dl^ ^i^f- &89CK 

88. £A|^ StX\ 8aHB. £ 262J Oil££|^ &8^ f SZ.^^ ^^^g OH ^ 

a8S§. DHAimioi^^ isss mhj 8821 cmos ^i5g§§ zim^zi g*ia8 Diisai^oi 

&8SD. 
XiM2^AiaEH 

DEOil^ s ^g£| Xil12^AiaEH0il DioH ^S8D. £ 288 & ^S2J a 1 2^ AI a EH Oil CUE g*l^8 ^£ 

a Qii££i2i oii£ai^ ^zm UEfty b^£oid. xiiio^AiaQiOiiAH^ ^101^2^(3)2] nHayoii £ 

^^1^ S OilS^ls^ 0IS«»B. 01 Hh2^AlijEH0ilAi^ ^|0|es^(3)oj HH Q ^ CHI P|?||^ 20^ 

8 OlgoF^ Oil 01 D. 

DMOife S ^S2| X-iM2^AiaEH0il CDE g^^ v 8 0II££I2| 0il££l^2J a^&^^g £ 29a Ui XI £ 29iM 

asea. axi. £ 29aoii uDt« soi. ^ys^(25)oi g^sib 01218 ni^s^ 

ailXl^e nHe(27)g, na &£a?l&(19)tfOH 888Q. 3SIH. £ 29b0il UEHJ! b^2f «0I. OB 2! CI 
Oil 21 5H na B£a^l»(19)8 WISB2SW Bxf(26)M 8880. 

DgOil. £ 29c0il UD^i ^01, na ^£^PI&(19) SSOil a8^2jfe»0l ^£IS§sf^8 
8^04 10nm §£2] ai?IIOISBQQ|(13)8 888D. So^^^^OI 3»g ^dlESSfQ|2| li^Jg OlISDi 
JVD^£S 88D. ai3HOIS880f(13) 88^. CVOgOll 2]6H ^dl^6hsf^§ SJ^SFOI 5-10nm g£2j 
Xil2^IOI^lS^(14)M a88D. OICHAH, JVOSOil 2|SH So^^fe^OI 5fg ^dieSSfSf§ Si^oFOj 10 
nm xil3?IIOIMBem(15)8 88BO. 05*01. na BJEa^lB(19) 2 2 Oil LPCVOSOil 2j6H na £^ 

pa m^mm £H8 so-soonm §£2i asaaaiSQ»28)8 a?»a. 

DMOil, £ 29d0il UE>tH tiF2F SOI. 8«S| ?|»S| ^DhSOil 2]6H OB 889801(28)21 OH tie S82S 

^. ^ioie S ^( 3 )g 888o. oi n. §8 na usa 5i en 9)8011 Bs»fc aiaoi&Bev(i3). xii2;hi 

01888^(14) % a3»OIMa80«15)8. Oil^CH 318 OllSOil 2]oH ^l>iSa. 

DeOil, £ 29eOil UEftH blhSf «0|. 881*2! S 88S 918 SLK17J8 8880. 01 S2K17)8 a 131101 
Mgao«l3) 9^ a33il0|eg2QV( 15 ) S Q£ a2aOI8B8Q,'(14)SI 0i!S^£5F 8 OilS^S OlgSFOi a2 
511 01 eg a Q|(i4)2| Ef^S <y^i^££ 911 M 0IIS82SM1 8880. S SS2| ai28 AiaEHOIIAI^. ai 

5iioieg^ov( 13 ) q. xii35iioiegaQr(i5)M ^aia^^Qi£^ =?gmii. a25Hoieaao«i4)B tfaas 

2}Q|£^ ^86H2 2A£o^ OiigoHo^^^ oil 80 86*5118 OlgohS SO. £. S8^aiS 88S «B 
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S2Hi7)g. ons^s oisb sue oiisg aid 011 hf^b »«e :?^» oise* ga^oi- e^oi 01132 

oboii. £ 29foti uoa ms* aoi. ng B£«i3iB(i9) 2£oii lpcvd^oji 2jsh 23*44^01 ^ai 
E§s*Q!(i8)g as*44s ggg «e s«(i7)oi &asi ohbsse* h4»o. nam, £ 29goii ueiyj 

ma aoi. ng BEXH3IB09) 29J0II CHoH RIECHI 21 OlSg OjISS So^OI 28^44^01 
8sJQ|2S 28>44S(4a.4b)B 88BO. 

OSMI. £ 29h0il UE}^ t»2f aoi. ng Sh£*l|3IB{19) S^Oil 6t2}QHl6)8 g«B XIBfiBSEa p* 

g « 6*8(20)8 8SBO. p~g »6*8(20)8 0I8^8J3I80II a6H :HI0|^2^(3)g Df±3i o\0\ pg § 
«JSHJ. 3 ^ X-\ £1 Oil 2]5H f^fl BaBBSSMI ggs>Ch 

Q8M. £ 29i0il UEJ-tH ti^2f BOI. ^101^2^(3)^ &t*oj| ±ifl|0|/H(9)B 8BB ^. 

p*g *6»B(2i)8 veiBQ. p*g »t>a(2i)s ois^a^iaon a5H JIOIMa^O) SU 4^ ±HI0I/H(9)B 
of^a^ not pg i^ii «it»:a. 3 ^sj s*iaioii asu «i« i^ti aaaaasjw bsbq. 

OBOII, ng «>£*PIB(19)a 2 Pi Oil CVDS £fe ^fflEHSOil aSH g^Si. EIB. goj 2 §ii^ 

9|B U48H1. OICHAH ng B£»3IB(19)8 B«g B9PIS0II/H H»£I»23MI ^101^2^(3) 91 p*g 
«6hB(21) zwa SB Oil H§S^*j2.|AhOI£S ^£Sfe £28(12)^ 8«BO. £28(12) gg^P. 

a^i oiaa s^oii omasi n§s^i xos^. £ 2soii uaa ooseia ^sa. 

BB. £A|fe 81- XI S«XIB. £ 282\ Dil£dl*J S^ISSf l^g§, bH^ 

g^ss. DHAimioia^ g£§§ ea s&a cmos xu^ssse :hxh sie^ej g$i«. v s oiisdi^oi 

XII13*JA|gEH 

CfgOilfe S BB2| HI13^A|gEH0il QjSH BBBO, XII1 LHXI H1 1 2^ A| g EHOil/dfe, (HIS'aB OISI 

a e^xi^eioj n^^oii ens} g^si 2§b oi^chxih sixi s^sio. &e. cmos M^ii^aa ^ 

£^AH, 3IO|ea=;n|. ^^•c^oi^a^ AhO! CHI 2(lS)^EHa £xl§ 8aB2£JiM ^lOIMS^Hf at6*S 
MO\S\ BBS »B8K)I feai>1IO|ee H^2>mfe A|£^^ OIPCHII^ 2Aa(T. Ghani et al., IDEM99. 
P. 415). 01 XII13^A|gEH^. 01 M^^^ «t£^l CHI S 2.1 CHI OlS^o^AM. Oil £8.1 ^ I ^Xl 2* y z= 

egHxi^EH^ M^aS SV£Xil Oil£ dig ^XH6^ ^£^I§X|2J Di^^oj H^slM ^^o^l 81^ 

aoia. 

£ 30^ B agSI HI13^A|gEH0ll CDM B^^S ^£^1 0il£d|2j Oil£e.|^ UEia B^£0ICf. 01 

0il£dl^8 ng MOS M^XI^Ei^ ^ggCh B ^S2| XI1 1 3^' A| g EHOil CP-g Bflttg BE» Oil££l^l 
0il££l^ ^^SOilAHb, pg B£a^lB(1)2| S^Oil %\ 1 D\\0\ SaB4(13)B OH^HoHAH ^I0IMS^(3)0I a XI 
SCf. ^101^2^(3)2] &&0||fe fi^^F ^XISII. 2| fi^UiOil^ S6f^2|§(4; 4a.4b)0l g^^D. 
^^8(4)H} 9il0|^2^(3)2i AFOIOil^ 6.^^(30)01 g&SJOi ^101^2^(3)2] ^^Oil^ tf»fl«16) 

m OH AH ^HilO|AH(9)^^ ^Xl£JH, 01 ^ffllOI/H(9)2j g^2j pg "|£^PIEK1)2] ^^Oil^ xH 

yS^Oll §8^ X-lB^Bfe£2| n"g *tehS(10)j». 01 n"g ^^8(10)2] 2]^ Oil 9\x\8\S= 3^^g^£2] 

n*g ^<^8(11)0I ^xl^Q. XiM>il0l^2^(3) n + g ^<^8(11) 2|2|2| SSOil^ £28(12)01 ^XlS 

a. 

B ^S2J HI13^A|gEH0il g^l^S 0il£d|2] Oil£dl*J^, ^±<*<=« £Sil2Jg^M XHg^Bfe£2j 

n"g *^B(10)9 3g^g^£2J n + g *^8(11)2£ ?«B LDD^^S S=^H ^101^2 
^(3)2| SBSOil^ 381448(4: 4a.4b)0l g^SCf. 01 2^H2j SoF44S(4a.4b)0ll 2X^M 448H1. 3 
444^EHfe (1) a«J448(4a.4b)0l £^ 2X^M 443m 21X1 &8 ^EH. (2) B»448(4a)B0| 2XfM 
448H1 ZLt: ^EH, (3) B8J44S(4b)BOI 2XFM 44oh^ 21^ ^EH. (4) 2 8^44 8(4a.4b)0l £^ 2 
Xtm 448FI2 «EH2| 4^^X|2] ^EHB «» 4^ 2lO. 01 2^H2| 2 8^44 8(4a,4b)0il ^XIS 2XF2I ^ 

^oii o>df ^^1^ saiaaBa v&^m ^i^§M2i w. u oi\ "io m . -iron chbai^d. se. oi oii£ai^ 

^^OilAib 2o^44S(4)S xHyg« B^2] ?1^0i| ?|XlofH^, XH^S^ §^^2] ^^|xl2^g xH^g 
^21 g^gfe£e.^S 2oF4^a(4)2j 2Xf2| 44^EH0il 2] ^6^X1 8»^D. 0>2|A1. 28^44 

8(4)2] 2 XI- 2] Hl^^Oil 2J& Hf^X^ ^ XI £111. 3011 J}|^^0il ^1218^ V^SiT. = 
BBB SOI 4^ SO. £. £ai21S^^2J V^2#fe ^I0|e 2 ^°}£^ ^Xil^ 4= 2101 H 

<ygJ^2] B«tta CHlSaiS MBB ^ SIO. 28f448(4)^ CVO^OII 2]§h 2 6^^^^0I ^8 ^dlE 
lsf9, v ££ ?a»B BO. ^e.lSg^^ v 21 016^421 28F5^^?I0II 2 XI m 44B2SMI. 3^ 12^2] 

s^aoii ggfg g=oi oiaig 2s^xi4a§ 4= si^i an ^01 a. se, ^ais^. ogs^ais^^s 

of 3 XI XII2» ^ HO. O40I. XH1^IO|e§2Q|( 13 )g ^£|S^SfQ|(Si0 2 ^)2] 2UH §£2] 

3=^ aaaa»oHSi 3 N 4 BM2s ^s^, ^ais^Qi ^^m^ 4nm-nnm g^oj cn&ai g, k 8 xi o i 

§§2^1 B3W3II 4* 210. OliaOl aaiBtt»af Bfch Q^MJt 5nm2] ^dlSgsfS|2| ^'1°^ 

Wife 10nm g£OIH^. 4 S Ei M(OT)^8l £ ^^13X1 SffeO. Q>dfA1. 2Xf2] ^BS4A|2] 2^01 

xi a eras oi niaaaa qi/jibsb o\ua ^ nas §4^x^21 oiajisi^ p^smi so. 

B ^S2] X1M3^A1g£H0ll O^ B44BB 01l££|2] Oil££l ^011 Al fe, ±±<g<=» £ £eil2JS^2| LHE» V B«2| 

^42^ n'g ^^8(10)^ ^XlofOj LDO^^e ^^3fH 21X1°}. £Bil9J^^. CH^ £21I2J : ?^S 4i 
S! £ai2JS^s : ?^6H£ gQ. 

OgOIIfe B BBS X1l13^A|gEH01l CCfg gfl^S Oil S ai 24 §4011 CHoH £ 31a ^ £ 31bM B58KM B 
SBO. £ 31afe PI4S4S ggSIb gfl^S Olieeia BQ£0IO. £ 31bfe ^^S4S gg8>fe S 
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0ll£ei2| BEEOICh £ 31a K £ 31b2| (HiSEI^S nil MOS M2!XI±Ei^ £ 31a0il 

UBt« ti^ UOI. 0il£dl*J2J ^I^AIOil^, ^IO|e(G)0il 6-8V §£. £3121(0)011 4-5V g£g 2|2| o^^^a^ 

n. ±Ms)m sxibd. olsi- «oi s^e ei^am. *hbssxkche)£ sx>g Eaieis^^si ssf^ 

£(4b)0il ^S^Q. £±gS!*2| S8t*S!9(4a)0ll SXfg ^EJSfe S^Oil^r. Eeil°J(D). ±±(S) 2*2*011 
21^8^ S8JS #3|» dH*S SQ. S.^. OilEdlg2J £ 31b0il UEIt!! df2* aOI ^101 M(G)Oil ¥ 

a»( — 5V)g E!M2, lUgaH ic = 8*g(FN)« El^SHM OlSSfOt S6^2JS(4a.4b)SS^& a»a 
S9S2SJM 2<6H£!a. E. ^IOIM(G)^!- l*4>2j Oil 2 dl^ Oil AH g^£jH 2Jfer S^OIIfe. 31 DilSdl^^^ 

q saioii sxfg »av 4* ao. oi g^, ^(s). E2ii2i(D)s pg KExmieHua §s?i§ go. 

E. pg »£JBPI»(1)2| S?|2ffe SS^I E2il2J2^0il 61-12. ¥££!?J^ 8>£ E 

aieja^si s8^^s(4b)e^EM¥£i &xim sisfb 2£ ;^sfa. ^2^2] ss^*!9(4a)2j 

E£¥EH SXtB »98tb S^Oil^ ±^2^011 §2^1 2i^8HL Eai2J2^g ^S?IS 8^ mO. 

se. eai oni »»xieh oiieai^ai ^^(s)2i Eaiej(o) Mo\m sxi&esmi 

96HSCK 2of3?3 9(4a.4b)2J ^5j^EH0!l CLfdf £^g2?, Eeil2JS^ E?&2] SPS^^^(xHy 

^)oi ££9^ 2!S oiss^ 5ioia. ^^(s). Eaii2J(o)2j oibz =oii moioi^sifc^fc asse^asi 

6!»8MI UEIUi= tfS|8fe ga. S3^3S(4a.4b)2J 4^X|2| ^^EHOII (Hdf 4JH2] a§ 
SUSSES 01 201X112. ZLOil inaf OH2I ^CHIAH 2dlM^2J §S§ D\<=»m 4* °«Ch 

aeoii^ pi mos ^^xi^e-]^ =?&s\s= & g^gsi xhi3^aisehoii mm mw^g oiiEdi2i e^oii chsh 

E 32a Q E 32bM SSofOl ^§§ia. E 32ab 2l^g^M ^gofb g«»g 0ilE£|2J &SE0IO- E 
32b^ ±JiB^m ^S5fb g*IB« 0ilSai2j SSEOICf. E 32a SI E 32b2| OilSdl^B pi MOS ^ 
Xl^a^ ?SSCh E 32a0il UEItH df2f «0I. 0ilEd|*J2] D|^A|0||{=. ^il0l^(G)0il 5V SE. £31 81(D) 
Oil -5V S£I 2f2| oi^sm. ^(S)M ^5?2?|S ffCh 0(21- »0I 2J^8H>. SHE 21 Qtte^ 3M 

e«2j a xi- oil Eaiieis^ e^sj e^is oiiuxie sss^oi Eai2is^^2j ao^^e(4b)oii &xtm 

CK ^^g^^o| 25f^^g(4a)0il ?gjofb S^Oil^. Eaiei(D), ^^(S) ^Oil oi^^fe S^g 

mO. SB. OilSdl^SJ 4:>l^ E 32b0il UEiyi Hh2l &0I ^|O|e(G)0il ¥S&( — 5V)M 21 
^ofH. FNS^M 0|goF04 S 8^^S(4a.4b)ES¥E] 2XFM ^^^E^AM ^oH5ID. E, >iI0|^(G)^|- 
^4^2J OilEai^OIIAH S^£IH 2ife S^Oil^, 31 0ilSai^^¥6i SAIOil 2XfM 4= ^Q. 01 § 

e. eai s^xi &^xi°h, oiiEdi^sj 4i^(s)2} Eaii2J(D) mo\m mm®nm SXI&E^^ 

^oH5IQ. S8l^2i§(4a.4b)2i ^ ^ ^ EH CHI Hfdl ^^S^. ESiieiS^ e^HJ e^il 
^)0I ^5£J^ *m 01 g 6^ 20ID. ^^(S), E5il2J(D)2J CHi= ^Oil bh0|0j^8^^^ S^S^^^2J 
^S^f- UEfUfe &^o\& mO. So^S!S(4a.4b)2| 4^FX|2J ^^^EHOil CDdf 4^H2J OB 

swa^^soi ^oixin, noil cffai- uhbi ^oiiAi 2bi^goj § S g ^i^^- ^ aia. 

S ^S2| Jai13^AilEH0j|AH^ f E 33011 UDtH bf2f ^0| OilSai^lfeM ?> XI S^2| MOS M£HXI±Ei 

E ^^^^oFCI. SHU 6^, 01 MOS ^aXI^EIOil Aife. 2of^^§(4)8 ^^-E5il2i g «(1 0 J 1 )#0lie* 
bHxl9H. XH^S^^OHfe bHxl£J0i 2iXI SfCf. 01 IfflSOil. 01 MOS MSiXI^&i£| S£^o 
SS|-^2jS(4)2| 2oF2i ^ XI ^ EH Oil o\m <g&m US Si ^ I OH ^01 Of. CH^OL ^101^2^(3)2] Q^2J 
^IHOil CQdf >ilOI^-4:^-Eai2i^2| ^l^g^OI Xi^SCH MOS ^^XI^Ej2J H^e^OI ^^SMI 

n 8^ »ae se xiun acj, 

Xil14*iAlijEH 

agoii^ s uasi aiHAiAiaaoii chsh gg&a. 01 xni4«iAi«EHb. ^>oi xhi3^ai9ehoii ^loiAi. &ot 

^5jg(4)3J- ^BJI0|AH(9)S ^^IfifAl^i ^?^E^ goi 2iQ. £ 34*r B S§2| XII 14*J AIS EH Oil CEfS 

swttg asE.a oiisdi2i oiiEai^ ^51 uoyi bseoiq. 01 oiisai^^ ns mos ^^xi^eh^ =? 

g&O. B U83 ^il14^A|lEH0il CDE tfEXII 0ilE£|2j OilSdl^ ^^OilAH^, pg 

eh£»PIB(1)2| SSOil XII1?il0ie§ae|(13)g OH oH AH 3HIOIMS^(3)OI ^xiSQ. ^101 g 3 =(3)2J gfB 
Oil^ 2¥^f gx\&H. 2J- Q^L4i0il^ 2o^5|S(4; 4a,4b)0| ggeCf. So^5j§(4)i >ilOI ^ g ^( 3 )oj 
AFOIOil^ 6.^^(30)01 g^SOi 2!D. ^ilOIMS^(3)2j ^20i|^ ^Sf^(16)g OH 3H 6H AH ^Hj|0IAH(9) 
J\ ^XISIH, 01 ^ ffll 01 AH (9) 2] Qs=LD[ S8f^5Jg(4)m ^P^^D. ^fiJIOl AH (9)2| 8^2] pi ^ 

£^I^IB(1)2] ^SOilb ^yg^Oil S5fb XHg^g^ESI n"g »^§(10)Hf. OI n"g ^<^S(10)2i 2j^ 

Oil ?ixl 61^ Hg^g^E2J nm ^^S(11)OI ^XISQ. XI1 1 XIOI s a^(3) ^ n"g ^^e(11) 2^2fS| S 
SOil^ £39(12)01 ^XIQCf. 

S ^ V S2] XII14^A|gEH0il/H^, ^ffllO|AH(9) ^ SS^5jg(4)g CVDSOil So^^^^OI ^ 

goto) o^oij oiai^ 2 8^xi^as 4^ ffHEOID. e, ais^aia^E 

^ mzm ^ 9iO. 

B ^ V S2J Xil14^A|«EH0ilAi^. ^3|2j Hi 13£ A| g EH2f WS^XIS. E 350il UEft« dF2f g£2J MOS 
M^XI^EiE 4= 910. 

n 2j. s a*e ^ v ^aisehoii essxi an. n sxis oibs^i ^?iUioiiAi gen ^^xis ^ 
S8K)t «Ai» 4- aa. 



m nam + 910. 
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9E. g feSOil as*a. BBB HISHSAII^S 1*4* bl^Sa §Sf 3I^Sffe g888 BEXO^SXIB 

xiissife 8888 ys^Pi^gxisi xiis^ss xiiss 4> sad. 

E. S 8S0II 2J3^. L>BB HI2HS>dl£S a3l*Jo^ 31 3-4:31 3^ B 8888 Oil 2 dl 21 31^. 

^S3>teB 888 oiieaie sxhb ^Exo^sxia xiibeb hi§8 4* aia. 

E. S 8S01I a8*a. BBB HISHSAil^S 33132^ g888 0il£dl2* 3| a - 

^bw»b 888 oiisaie sne BExipmaxia xiisaf 4* ao. 



(57) 3^?a 891 

i. (a) Bsxipisa ?a8oi ^iioisaeBtB oh^hshah mx\s auioisa^a. 

(b) 01 HH3||0|ea=a *a#0ll UH ^, @ a^qs. 

(c) #31 XI1 131101^2=3 *ggo|| a^, ssf^xjgf QH3H6HAH dH xl El 111231101 = 3^ ». 

(d) #31 XIII 31101^8^11* #31 »I23II0IS3^8 23l^o^ g^sfe £S§§ Sgotfe 5M ^§2§ oF 
fc 8888 BE«PI2!8S. 

8^8 2. XI1 18 Oil °iCHAH, #31 aSf^SS aj^s^^o^ aj^ssj^qvoj »§og 0I^CH5J 3S8 ^ 
m^r 8888 B£»3|2jS». 

s^s 3. xiii80ii °ioiAH, #31 ss^2isg ( xmaae^sw, aaiaasw a H28aa^swa 3# 

0I¥CH5J 58 "S2^ ofe 8888 ^E*JI3|^#a1. 
4. (a) BEflPIBa ¥B#OII JIOIfiBaotS OH 3H5H/H XI1 1 3ilOI §2^1 g8S*fe 

(b) #31 niHOIS&^SI ^B#0ll H8K»a!« * a23U0ISa?8 £x* 888tte 5§ 8. 

(c) #31 XI1 131101 MS = 2* #31 ^l23i!0IMS = M 23|^o^ g^8Fb £S§§ g88fe g§l SB8fe 
33s ^§25 ofe §8 88 BE»3|2J8«a H|2»ei. 

a?B s. (a) Bsapisa ^a#o« tJHxis xin, xii2 a fl3aaot°£ oi^oia iwoiMga^nK 

(b) #31 XH2g^ef2| B¥Oil HHxIE! &8t«ai8 8. 

(c) #31 3ilO|egEQv#0|l HHxIS 3ilOI^ S ^e 2B8tte 58 ^§2i 8Fte 8888 BEflPISJSXI.. 

8^8 6. XII 58 Oil °iOlAH, #31 8aS82W2S Ol¥0i£! 5M 8hte 8888 

B£S3|S!8». 

S^S 7. HI580II °iCH AH . #31 XIII 8 Xl!3ga^a OilS^ESf #31 XH2§Qef°J 0ilS^E3F 51 
^§2§ Sfb 8888 BESPIT 8». 

8^8 8. (a) BEflPIBa ^S#Oil KM. XII 2 8 Xil3S£^§ £xf g88H>. OIS XIII. XJI2 * HI3Sae* 
— sL OI^CHS 31101 = 839*8 888>fe 

(b) 01 31101 = 88^3 A^of) 3ilOI = 2^ ^#XHSM B38 01 31101=3^ ^8XH£ 8 3ilO|e§^Q| 
§ IIHEiy&HSAM 3||0|es^g g#o^b 

(c) #31 Xil2ia^PJ E^S Aj^xMo^ XJI >l ohCM 32*8 g#8fe S§ 3^, 

(d) 3 32} Oil 28^^188 gSSfb 5§I S&Sfe 51 ^§2S ofe g^|»# KEAPISI S«2| XII2S 

S-?» 9. 9188011 9JtO\M, #31 gBS#S§^. #31 XIII ^ HI3aaefJ» #31 HI 289^21 Oil§j^Exh 
S 0lg8F0j #31 M2m&et&W 6j^^^^ 0IIS8^ g§I S&S^ >tm l§2^ 8^ g^l^# &E 
XH3I°4Sa1°J Xil^^g. 

S^'S 10. X1I8&0II 910\M, #3| So^5j§ g#S§S. #3! 3ilO|M2^M EI^^E^ 26^5jf 
84188 BEXI^|fil8«2| SIS8B. 

8?8 11. (a) 88 88 KEaDlssiSMS. ( i ) BE85IB2I dHxIS 818¥Bem». (ii) 01 

ai»¥aao»2i g2ja #^oii bHxis xmsz^aev. (ni) #3i xiiia^ a a ota #^oii dHxis 
aia8K»2!8. (iv) #3i aisz^aaof as xiiias^^sa #¥011 wx\& xm#¥sa^ as. (v) oi mi 

#^aa^a #¥011 HHXI9 Xji13ii0l^s^s 5^g^ g^!88 ^EXI|3|~§Xl2f, 

(b) «88 KEapiajsas. ( j ) #31 aE«i3iBa ^a#oii dHxie #3i xnis&aa°ta xhs^ 
oi^oi^i xii2oh¥ia^iif. (ii) #3i BEapiBa ^a#oii sb #3i xii2o^aa^a ar&cHi uhxis ^ 
««a»)aaai. (in) oi ^^ga^a #¥Oii hhxiq #31 xiiiasF^^eJif mm xhs^ oi^cna xii2a8^ 

^^g. (j v ) #31 HI28J¥aa^ K HI2a8^SI8a #¥011 bHxIS #31 XJI1#¥ga^Hf XHS^ 01 
^Oia XII2#¥ga^ 8. (v) 01 XH28¥aao*a #¥OII dHxl^ XII23il0|es^s S8Sfe 888 BE 
ai3|^#xll ^?b|o^ 51 ^S2£ 8^ BEHI3I21SXI. 

S^PS 12. H1 118011 ?10\M. #31 Xj|16h¥ga^ v 8 HI1#¥§a^a 01IS^E2f #31 HMSBBa^a 
OilS^E^F D = I2. #31 XI|23F¥ga^a OilS^Ea #31 HI2#¥ga^a 0il^l^E3^ 5S ^S2 
S 8^ BE83|SISfl. 
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13. HI11&0II 910\M. #31 Xiil % W2a»*2{SS *J£lgaSW£S 0\^0\& 5g a§2§ 8F 
b BESPIT SM. 

S^PS 14. XI1 1 1 SiOiAi, #31 =«|g S mg *■§ ElWSagS 33|(£fi)3*teB QI^JilM 3£fe 51 
8>fe »£»P|2!S». 

is. (a) g«»# ttEapisjsas. ( i ) KExipmsi ^a#on dHxia ans^ae^a. (n) oi 

XiM o^^2°J2J ggf2| #^0{| HlgaaSOf. (iii) #3| XI! 16^aae>2| #^0|| dHSIS 

xmaa^sia. (iv) #31 xHigaaas* a xiiiam^a^ #^on oh xiei ai^aaot as, (v) 01 m\ 

Ah«g 9 Q|oj A^on bHxiS fllPIIOISa^S S^Sfb SBflttg SiEXIPiejSXISh 

(b) flttfl «}EXil3l^#xl^. ( i ) #3| BEH3IB2I ^a#Ofl dHxIS ^Sa^jlK (N) 01 ^s|8asf# 
Oil dHxIS #31 XIII a 81*4831- XHSS 0|^CH£! XII2a8t«*S!8. (iii) 01 XH2a8}*S)8#0|| dHxIS 

xii2#¥aea* ». (iv) oi xii2#^§a°t#oii «hxis xraioieg^g s»8ffe ysapiessxia 

?dl8fe 5M *§£5 SFte y£*il3|<*#xl. 

8^8 16. KM 58011 SiCHAi. #31 XIII 8^833* » XIII #¥88 9*21 Oil S ^£21 #31 XIII g^aS^ST 
0ilS^E3|> Dc ^§2S 8Hs ^EflPI^SxI. 

S?8 17. XI1 158 (HI °10\M. #31 XIII S! Xil22o^^a^ ^dieas*^£S 0|^Oi£J 5g sgog ^ 
fe»£XIP|2!Sa. 

S?8 18. Xj|1580f| &LOUH, #31 =9^2040 xig Ej^g^AJg &D\J[^sy Q^^MM £>er 51 ^§ 
£S Sfe y£«|3|2!§». 

s^s 19. (a) e*£«3iesi ^e#wi dHxis sj^aaeia. 

(b) #3| eJEflPIBSI 3*H#0II £8 #31 oF¥83^2l ^Ef Oil dHxIS ^^12^, 

(c) 01 ^ataaofSI #¥011 bHxIE! S8«2S|S. 

(d) #31 m^aaat s a8Htaia°i #^oii mz\& «. 

(e) 01 ^i2 Q 42| #¥0{| 0H ^, @ }|0|M*H^e £88tfe 51 ^§2^ Site B£»PI*ISXI. 

s^»2o. (a) »espib2| ^h#oii wias ^aa^a. 

(b) 01 ^^aaottfOH hhxis astasia. 

(c) 01 a8t*si8#oii dHxie #¥aaej 

(d) 01 #¥8a^#01l UHxl£i ^ilOIMS^M 588Fte 51 IS2S 3Fte «gtg BJEflPISiSfl. 

s=?m 21. (a) e>£spi»2i 3=a#si oj ¥0ij xinaasfg as8^ s§i, 

(b) 01 xinaa^si #¥ si #31 ejEa'piesi ^asi 0121011 xii2 xii3aaaj« ^a ggafte §§, 

(c) oi xii3^a^2j #¥chi >j|oie£E> ^#xhss si^8fe s§, 

(d) 01 ?iioiMa^ ^p#xh^. #31 ai3aaar. #31 xii2aae* si #31 xinaaofs iuEiy8££Mi xuoioi 

(e) &D\ ^lOI^S^ ^P^XHS. &D\ M3M^ 91 Xll2aa^M nHEiy&o^MI Xil 2^101^2^ ^^XK 
Si g^6^ 99. 

(0 xii2>iioi^a^2i gjso| xii2aasi2j d^^ss xii>imoj g^s issf^ g§ 

(Q) 3 SZhOfl ao^5j§§ §S6^ SSI S^Shfe 51 ^S2§ 8fe ^EXIP|2}§x|2| XllS&a. 

22. a2i aoH awAi. ^pi s^s^sss, «9i xin si Bi3aaof» &oi xii2aa^2i oiis^E 
xfe oigmoi xii2aa^ae ^^^^^ oiiss^ §§§ a&8^ 51 ^s^^ ^e^pi^s 

XI 2] Xll^^^. 

23. XII21^0il SSf^g i^S§8, £PI All « XII2^IOI^S^g El^ohE^ Soh 

^p^xhsm asiate s§i. oi ss^sia ^^ihsm 01^^ oiisste ssi s&s^ 51 

^EXiPI^§x|2| Xili"^. 
S^P» 24. (a) ^£^IPI&2| ^a^Oil Xill, XII2 S! XH3aa^§ ^xf S^oFfe S§3f. 

(b) &pi ai3aa^2i ^^oii xin^ioie^^ ^^xh^m si^k ^. 01 xin>iioiMS^ ^p^xhs. ^oi xii3a 
a^ v . ^^1 xii2aa^ a ^>oi xiiiaa^s nHEiy&ESMi xiioioi^^^m s^s^ g§, 

(c) Xill^lOIMS^ §^^§51 MAI Oil ^SHXI^ 5§2£, #31 &ESPIB2I ^^2j ^^0|| ^| 0 , 

^p^xhs. #31 xn3aa°i- si #31 xii2aa^ a #3i xjnaa^e ai^sasw J3i2^ioiMa^ s 

(d) #31 XU1^il0l^a^2J XH2ia^2j <Me«^o S Xil>io^ S^g gSSFfe g§. 

(e) #3i s^Exipiesi ^a#oii ^e^aaeig a#8ffe s§. 

(f) #3i asapiesi ^a#oii ss^siam ^#8^ xhsm iisj^ oi ae^^e ^p^ihsb ois 
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(g) BEXIPIBa ^a^Oil X||4aa^ Xi!2;HI0IM2^ SI^B 01 Xjl2:HI0IM2^ 

xhs. &3i awaaoj. as^^s ^bxhs a ^etBa&ra dheiv=!&£smi xn2aioiea=g ggst 
= 5§i SB6*fe ^s^^ sf^ ys*n:?i2{gx|o| xiisas. 

S^B 25. (a) B£»l3IBa ^a^Oil dHxIS StCi^a. 

(b) 01 S¥l SB6>£= &}| BEXII3IB2I ^S^Oil HHxl& JH1 1 . HI 2 3! Xil3aa^£S 01^0151 JlOieg 

(c) «3i ai2aao»9 e+^oii mz\z± astasia a. 

(d) B3I MOISBa^BOII tiH xl 9 ^iOieg^s 2B8ti= 2S ^§2^ 6fe BttttB ^EXO^SxI. 

8^8 26. XII 25 BOH SiOUH. B3I 26^5j§8 B&IBBBQtos 0I^CH5I 21s ^S£S BWB 
« KE»PIS!Sa. 

S^PB 27. XII2580II B3I Xill Si HI3aB^a 0ilS^£2* £>OI XH2aaota CHIS^EEPh P§ 2 

S a§2§ ofe B*|gg SJEXPI^Sa. 

S^PB 28. (a) BEXIPIBa ^BBOII SSSfe §§3*. 

(b) oi ssatt b?i BEHPisa ?bboii xim. 912 a xii3§a^e ^xt aaam. 01 e xin. 1-112 
si ni3aaarss oi^cna ^loi^^a^M agstfe 33. 

(c) 01 aioisaa^a b*oii 3101^2= ^bxhsb siaie m. 01 3101^2^ ^xhs a jioiMaaot 
s-raaasESMi aioiMa^e sssfe 39. 

(d) B3I HI2aaoi2I &?I i|i!^25 XOShQj 3ZJM BBSFte 5§ SI, 

(e) n SZhCHI SSf^^il g«6^ 5§§ SB8*fe 2§ ^§2§ »fe gflttS BESPIT S»2| 

S^B 29. XH28B01I 2iCHAH, 3BSB39S. B3| XII1 Si H3Baofj» &D\ XII2gaQ|2l OilS^E 
xl-H Olgo^OI £PI Jai2aa°tB8 @|S!ES oiigstte §§§ E»8tte 21.^§2£ otfe cabb b 
£»l3|S!S*ia J3ISBB. 

8^8 30. XII 28 § Oil 210UH. B2I a»a3e gB3§^. £>0| >ilOIM2^M El^oFE^ 2 6^5|§ ^ 

^xh^m ssiatte 01 a6f^5j§ ^bxhsm oi^b oiism^ §§§ sastt 2§ ^s^^ 
bwbb etEai^isjsag xiisbs. 

S^B 31. (a) BEJOB2I 3FBB0II HHxl9 S¥2f, 

(b) 0| SBStfe B3I B£XI3IBa ?BB<HI bHxl@ Xill » XH2BBOJES oi^CHa 3101^13^, 

(c) QJ\ Xill » HI2aa«t2| AFOIOil dHxIEi S»^aiS 9t. 

(d) ^ilOieaa^^Oil dHxIS ^lOl^^^g SSSfe 5!I i§2S oh^ ^E^PI^SxI. 

32. XHI31S01I S^CHAH, ^^1 26[^^SS ^£|s§SfQ^o^ oi^Oia 2§ o*fe gfl^ 

S ^EXIPI^gXI. 

S^PS 33. (a) ^E^I^IBSI ^a^Oil i¥l %^o\^ S§j3f. 

(b) 01 g¥§ s&o>i= ^>oi ^ejcipibs] ^a^oii xiiiaa^. as^^s ^^xhs a xii3aa^s ^xf 

(c) ^oi xuiaaoj. am^^s ^^xh^ a xii3aa^e DHays-s^Mi >iioi^a^^ g^s^ §§§ 

S^Sf 34. (a) ^EXIPIBSI ^a^Oil «H»S S¥2f, 

(b) 01 " ft 5&S^ »3I BEXH3IB3 ^B6f0|| bHxl^ XIII, XII2 » XJI3ga^^^ oi^Oia ^ilOIMg 

a^. 

(c) fe^l H2aa^2| B^Oil dHxl© B»A3ia 91. 

(d) TIIOISBaofdroi HHxie ^lOIMS^M S&Sfe 2!B ^S^^ 6^ B«BB tt£»3|fi!S«. 

S^S 35. XII 34^ Oil ^ICHAH. S6[^5j§g ^aiaSSfetog OI^CHS 2M f§2i 6^ B9IB 
B BEXIPISJBM. 

8?B 36. SI34B0II SiCHAi, ^31 X1M 3! XH3Bao|2| 0ilS^£2f ^>0| Xil2^a^2i 0^1 S^S^I^ C[§ 2 
§ ^S2§ 8^ gfl^S ^E^PI^S^I. 

37. (a) B£»3IBa ^a^Oil 2¥1 gaSffe S§3f. 

(b) oi q^m s»8f^ BEai^iaa ^a^oii xiii, xii 2 a xii3aaQi§ m£®n. o\m ni. xii2 
§y xii3ga^ss oldens >iioiMaa^^ g^o^ s§, 

(c) oi aioiMga^a ^¥oii ^iioiea^ ^gmzm m*\& oi >iioie S ^ ^^xh^ a aioiegas* 

m DJiE^y&o^MI ^lOIMS^g g^8^ g§. 
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(e) n §2*011 asf^5i§i gga^ ggi ssaht ^§25 g*i&s B£«i3i**SM2i 

S^g 38. XII 37 » (HI 2J0UH. S^gSSSS. £.01 XIII % XII3aaQ|3J &OI XH2S3QJ2I OilS^E 

xfa oigo^ m2m^2}m oiissfe s§i ssait >is s§og 3^ g^iss 

sai^iaisasi xii2»h. 

S^PS 39. SI37»0II £101 AH. ^Ol 23^38 §^g§8, ^lOie^^g ss^*ig ^ 

gXHSM ll^Sfe 5§1. 01 S5^2IS ^gXHSe 0I^£ OHSSFfe g§I SSSlfc ^§2^ ofe 

40. (a) B£»3IB2| ^E&OII HHxIS 2¥2h 

(b) 01 2¥1 5go*fe ^31 B£«I3IB2| 3^^011 bHxl@ XIII S! XII2aa^£S 0|ipCH£! IHI0|eg£qv 

(c) XII1 X||28S9, V 2| AhOI CHI bHxIS 2of^^§ S. 

(d) ^IIOIMaSS^OII bHxl@ JilOIMS^M fi^Sffe 2!» ^SS2^ ofe gfl^g BESPIT SH. 
S^PS 41. (a) B£»PIB2| ^S^OII 2?1 gSSlfe SSHf. 

(b) 01 Q¥l S»3Ffc 6PI BEJ3PIB2I ^S&Oil H1 183^. So^^|§ ^SXHS ^ »3a&Bt8 6» . 
gss^ §§ ii. 

(c) £PI XH18^9f, S6I^^§ ^?£XHg §J 913880*8 flHQyg^AM 2U0|eg = s ggg^ g§§ 
Sgohfe £8 sgog 3^ g?ltt3 B£SPI2JSflo| »£»H. 

42. (a) BSEHPIB2I ^HtfOII 11 ggof£r SSHh 

(b) 01 2¥1 SgSfe 4PI BEHPIB2I ^S&OII XIII, HI 2 * *H38aef8 £xf ggSUl, 018 XII1. HI 2 
* fll3aHQt2£ oi^CHS JlOieggcns g^Sfe 99. 

(c) 01 IHIOieggaioj a^qii }|0|MS^ ^sxhs9 m. 0| ^lOl^s^ ^£JXH£M 
SGF^S^g Xll^go^Mi £PI fi^Oil QHtjQ ^lOIMS^M g^Sfe g§, 

(d) £Pi xii2ga^2i £^30^ m?\mo\ ggs^ g§ as.. 

(e) 3 gZIOil S6f^§l ggS^ §§§ SfiWfc £g ^§2£ SFfeg^^S BESPIT S»2I XII 
S?g 43. (a) BESPIB2I ^S#0{| S^M ggStb 

(b) 01 fi^i sgs^ ^pi be»pib2i ^a&oii Hiaasf. 5iof^§ ^gxHs as cassis ex* 

(c) 01 H3Be°t2| ^¥0il ^lOIMS^ ^XHSM SJ3B 01 31101^2 = ^£XH^M 3 1 311 3 2 
DfSS25 JOftESMI £PI £¥011 0Hil& ^IOIM2^m g^o^ g§I SgSffe >lg ^gog m ^ 
g«»« aEM5|2!SM2| Xll^aS. 

S^Pg 44. (a) BEH3IB2I ^S3^0|| ^101^1^°^ OH^HSH/H bHxIS ^IOI^2^Hf, 
(b) 01 ^101^2^21 B¥0II bHxl© 2? 

.(c) 01 fi^Oil m&2im OH ?H SH AH dHxl© 2 6^5|§I 5gsm. 

£>0| S6f^51§8 xH^S^ ^^-EaioiS^SI a^qH ohxIS^ >!§ ^§21 6^ gfl^^ 

BE«PI2!SM. 

S^?» 45. 31443011 91CHM. &J\ S5f^5|§8 ^Ol ^IOI^s^oj ^ a0{ , bH Xl 3 ^^31 ^XHIslQCH 
51 f§25 6^ g^ISS ^ExO^gxI. 
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